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SECTIONONE o - Introduction

This Technical Memorandum (Tech Memo) is in response to Michigan Department of
Environmental Quality (MDEQ) request to evaluate the groundwater surface water interface
(GSI) pathway at BASF Corporation’s (BASF’s) Riverview property (Site). MDEQ requested
that the evaluation be completed in order to determine the interim response alternatives for
eliminating the GSI pathway. Maicolm Pirnie (MP) reviewed the existing data from previous
investigations and determined that the data were insufficient for eliminating the GSI pathway. As
aresult, MP prepared a Site Investigation Work Plan dated June 26, 2000 (Work Plan) to address
data gaps for this pathway. Following its review, BASP chose to implement the Work Plan.
URS was retained by BASF to implement this Work Plan. MDEQ utilized MP as an oversight
contractor. The field investigation completed in July and August 2000 is referred to as the 2000
Site Investigation in this Tech Memo.

The contents of this Tech Memo are outlined the Technical Memorandum Guidance provided as
Appendix A of the Work Plan. In general, this document provides a brief history of the site and
a summary of the work performed during the investigation. As appropriate and applicable, this
document describes deviations from the activities outlined in the Work Plan.

The Site is located north of the intersection of Riverside Drive and West Jefferson Avenue
(18099 West Jefferson Avenue) in Riverview, Michigan, Wayne County. Figure 1 shows the
general location of the Site. The Site is 30 acres, of which 27 acres are land and 3 acres are in the
Trenton Channel of the Detroit River. Prominent site features are shown on Figure 2.

During the summer of 1998, BASF discovered an area of distressed vegetation on the eastern
part of the property. The area was located east of the North Cap and west of a partially completed
slurry wall. The area also displays an elevated water table. Soil samples from the area had
elevated concentrations of salts and an elevated pH. These results were shared with the MDEQ
and led to a 1999 field investigation and completion of an Engineering Evaluation / Cost
Analysis (EE/CA) report dated December 1999.

The following section of this Tech Memo focus on deviations from the activities described in the
Work Plan. Unless otherwise stated, the activities were completed as described in Section 4.0 of
the Work Plan. '
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SECTIONTWO . Site Survey and Groundwater Elevations

A site survey was completed in order to complete an accurate, up-to date base map showing the
location of significant site features. Urban Engineering Inc. a licensed Michigan surveyor,.
completed the surveying tasks which included surface elevations, location of site features,

-top-of-casing elevation, and location of new and existing monitoring wells and piezometers.

These data were used to prepare the site features for the various figures used in this
memorandum, including Figure 3, which shows the monitoring well and piezometer locations.
These data were also used in the preparation of Figure 4 which shows the location of the
generalized geologic cross sections provided as Figures 5 through 7.

“Groundwater elevations were collected on three separate events (September 5, October 3 and

November 16, 2000.) Tables 4, 5 and 6 list the measurements and the elevations. Potentiometric
surface maps were prepared for the upper and lower saturated zones for each one of these events.
The maps are attached as Figures 8 through 13.
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SEMI!BNTHREE &aennlnwsicmn Survey and Test Plis

Surface geophysical surveys were conducted as part of the site investigation. As described in the
Work Plan, the objective of the geophysical investigation was to delineate the extent of buried
waste materials. '

Electromagnetic (EM) and magnetic survey methods were utilized to accomplish the survey
objective. Descriptions of the two geophysical methods are provided below. Descriptions of the
survey instrumentation, field methods, and results are also provided.

3.1 FIELD PROGRAM

URS conducted the geophysical field investigation during the period of July 17 to 22, 2000.
Technical staff from the MDEQ’s consultant, MP, were present during the field investigation to
provide oversight on behalf of MDEQ. Staff from the MDEQ also visited the site during the

geophysical field investigation.

3.2 GRID LAYOUT

A site specific surveying coordinate system was established during previous phases of
investigation. This coordinate system’s origin (Northing = 0 feet, and Easting = 0 feet) is located
at the northwest corner of the property. The coordinate system’s Y-axis (Northing) runs parallel
to the fence line that forms the northern boundary of the site. The X-axis (Easting) runs
perpendicular to this fence line.

Prior to commencement of the geophysical investigation, a land surveyor established a base
survey grid consisting of wooden lathe placed at 100-foot centers along grid lines Y = 0 feet and
Y =-300 feet. The geophysical investigation team supplemented this base grid with PVC pin
flags placed at 20-foot centers along lines spaced at 100 feet centers (Y = 0 feet, -100, -200
feet, -300 feet, etc... to -1,200 feet). ' :

3.3 EMSURVEY

The EM data were collected using a Geonics EM-31 utilizing a data station spacing of 2.5 feet.
Survey transects were oriented roughly north-south and spaced 20-feet apart. Quadrature and
inphase measurements were collected at each station using the vertical dipole mode. The EM-31
readings were recorded using a data logger that allowed the operator to store and record station
coordinate information and EM data, simultaneously. ' '

Upon completion of the EM survey, the data were downloaded to a personal computer. The data
were then formatted for input to a contouring program. Data plotting and contouring were
accomplished using the computer software SURFER. Inputs to the contouring program included
the station coordinates, EM readings, a selected spacing for gridding the raw data, and a contour
interval. Color enhanced contour maps were generated for both the quadrature and inphase data.
The contour maps are included as Appendix A.

URS Corporation ' WABASF\Riverviewltech-memo\TectiMemRpt:doc\31-1aN-014SOL 3= 1



SECTIONTHREE | Geophysical Survey and Test Pits

34 MAGNETIC SURVEY

Magnetic total field and vertical gradient data were collected with a GeoMetrics G858G cesium
vapor magnetic gradiometer. Data stations were on a spacing of 2.5 feet along roughly north-
south oriented survey lines, 20-feet apart. Continuously recorded magnetic base station data
were collected using a separate GeoMetrics G856 magnetometer, to make the diurnal corrections.

Upon completion of the magnetic survey, the data were downloaded to a personal computer. The

~ data were then formatted for input to a contouring program. Data plotting and contouring was

accomplished using the computer software SURFER. Inputs to the contouring program included
the station coordinates, magnetic readings, a selected spacing for gridding the raw data, and a
contour interval. Color enhanced contour maps were generated for both the magnetic total field
and vertical gradient data. These maps are included in Appendix A.

3.5 GEOPHYSICAL INVESTIGATION RESULTS

The results of the geophysical investigation are depicted in the contour maps included in
Appendix A. Figures Al and A2 depict the EM quadrature and inphase response results, -
respectively. Figures A3 and A4 depict the magnetic vertical gradient and magnetic total field
results, respectively.” Appendix A includes a summary of the geophysical investigation.

3.6 TESTPITS

As shown on Figure 2, test pit excavations were completed at ten locations. Six of the locations
(TP-1, 2, 3, 4, 5, and 6) were selected by MDEQ/MP based on their interpretation of geophysical
surveys. The remaining four test pits revealed subsurface conditions for future geotechnical
considerations. These four test pits were not associated with the above-described magnetic and
electromagnetic anomalies. Three (TP-7, 8, 9) of the ten locations were between the eastern fence
and the Trenton Channel shoreline. One test pit (TP-10) was completed at the locatlon of
monitoring well MW-M.

Table 1 lists the northing and easting coordinates and the rationale for the test pits. The test pits
were excavated using a pneumatic tired “backhoe” operated by Vac All Services, Inc. Excavated
soil was placed on high density polyethylene (HDPE) liner. Descriptive logs were prepared for
each test pit by URS and are included in Appendix B. Both URS and MDEQ representatives
collected composite samples of the excavated materials for laboratory analysis. MDEQ also
collected 20 gallons of excavated material for a treatability study. Following completion, the test
pits were backfilled to grade with excavated material and the HDPE liner material.

Descriptive logs of the test pits are attached in Appendix B. Photographs of the test pits were

-transmitted to MDEQ by BASF on December 18, 2000. The letter discusses the inherent

difficulties of stabilizing the landfilled materials.  As described in that letter, the material within
the landfill is heterogeneous, and unfit for either insitu or exsitu stabilization. Materials
unearthed include gravel, sand, metal bands, bricks, rubber hoses, steel pipes, boulders, metal
building siding, chunks of concrete, reinforcing steel and lumber.
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SECTIONFOUR | Monitoring Well installation and Development

Prior to this investigation, 37 monitoring wells and/or piezometers were present on the site. As
part of this investigation, an additional 35 monitoring wells were installed. Table 2 lists the
changes made to the well designations from the Work Plan. These changes were made with
MDEQ’s approval. Table 3 provides well construction details.

The objective of the groundwater investigation was to collect additional data to assess remedial
technologies. The existing and new wells were used to monitor contaminant concentrations in -
each stratigraphic unit, evaluate aquifer properties, and measure groundwater flow in each
stratigraphic unit. Nested wells were installed at several locations, which consisted of one
shallow, and one or more deeper wells at a single location. Five deep, double cased wells were
installed. These wells were double cased to prevent potential migration of shallow contamination
migrating to the lower water bearing zone.

Drilling was completed by Stearns Drilling of Dutton, Michigan using a CME model 550 drilling
rig. Drilling occurred between July 25 and August 15, 2000. The shallow borings were drilled
using 4.25-inch inside diameter (ID) hollow stem augers (HAS). The deep borings were initially
sampled by drilling a pilot hole with 4.25-inch ID HSA. After drilling to the top of the gray clay,
12.25-inch ID HSA were used enlarge the hole and install the 10-inch steel casing. The casing
was installed through the fill material and into the native gray clay. Seil samples were collected
continuously to the termination depth. Split-spoon samples were not collected during the drilling
of the shallow nested wells since the soils were described in the adjacent deep well.

Soil samples were collected using a splitspoon sampler in general accordance with ASTM
Method D1586. Upon collection, each split spoon was opened, logged, and field screened by the
URS on-site representative. Samples selected for laboratory analysis were place in the '
appropriate laboratory containers and delivered to Shrader Laboratories, Inc. (Shrader) in Detroit,
Michigan for analyses. In addition, five soil samples were also analyzed for dioxins as stipulated
by MDEQ. Soil results exceeding the GSI are listed in Table 7. Tables 8 and 9 summarizes the
PCB and dioxin compounds detected in soil samples.

Boring logs were prepared for each boring sampled. The boring logs are include in Appendix B.
The boring logs generated from the new borings and the existing boring logs were used to
prepare the generalized geologic cross sections. The cross section location are shown in Figure 4
and the cross sections follow on Figures 5, 6 and 7.

The termination depths for the deep wells do not comply with the Work Plan. Rather MDEQ

and MP representatives insisted that the wells be advanced at the discretion of the on-site

observers.

Prior to drilling each boring and collecting each sample, all reusable drilling and sampling
equipment was cleaned using high-pressure hot water. Well screen and risers were also cleaned
with high pressure hot water. Decontamination water generated during these activities was
containerized in a 1,500-gallon tank and managed as investigation derived waste (IDW) by a

- BASF contractor. Soil generated during drilling operations was used to fill a low area of the site.
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SEG-‘II'IIIIIHFOUR | Monitoring Well installztion and liewelwunmennn

-41  MONITORING WELL INSTALLATION

Soil borings were completed as monitoring wells. The wells were constructed of 2-inch
diameter, flushthreaded, Schedule 40 PVC casing, terminating in a 2.5 to 5 feet long,
wire-wound section of screen. A threaded bottom plug was also installed. A sand pack was
placed in the annular space surrounding the screened section and extended 0.5 to 2 feet above the
screened interval. All well materials were installed through the HSA. Generally, a minimum of
1 foot of coarse granular bentonite was placed above the sand pack and a bentonite cement slurry
was placed in the remaining annular space above the seal. This protocol was modified when a
well was too shallow to add the slurry. A watertight well cap was placed on all wells to inhibit
tampering. A steel casing or flushmount protective cover was installed over each monitoring
well. The steel casings or flushmount covers were set in concrete. Well completion diagrams
are included on the boring logs located in Appendix B. '

The horizontal and vertical locations of all the monitoring wells were surveyed by Urban
Engineering, a local, Michigan licensed surveyor.

- 42 MONITORING WELL DEVELOPMENT

The new monitoring wells were developed after installation to remove silts or fine sands that

may have accumulated in the well screen during drilling and installation procedures. The new
shallow and intermediate wells were developed using a rotary screw pump on the drilling rig. A
bladder pump and hand pump used to develop the deep wells and bedrock well, respectively.

All water and sediments removed during development were collected, containerized in a
temporary holding tank, and managed as IDW as described above.

URS Corporation
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SECTIONFIVE off-Shore Soll Borings

" The Work Plan proposed that 16 offshore borings be advanced immediately east of the Site in the
- Trenton Channel. Thirteen borings were ultimately advanced. With the approval of the MDEQ),

three borings were eliminated. Borings were eliminated when two adjacent borings in the same
transect did not encounter fill material. The proposed boring number 3 was eliminated when
boring numbers 2 and 4 did not encounter any fill.

As shown on Figures 2 and 4, the borings were located in four transects with between two and
four borings in each transect. The borings were completed using a CME model 550 drilling rig
mounted on a barge. The borings were advanced using 4.25 — inch HSA and splitspooen samplers.
Boring logs for these borings are included in Appendix B.

Transect lines were marked by targets on one shore. Each boring location was recorded as a
distance from the shore. Samples were collected using splitspoon samplers in general accordance
with ASTM Method D1586. Upon collection, each split spoon was opened, logged, and field
screened by the URS on-site representative. Samples selected for laboratory analysis were place
in the appropriate laboratory containers and delivered to Shrader. Results exceeding the GSI are
listed in Table 10.

URS Corporation : WABASFIRverviewllech-memo\TechMemRpt. doci31-JAN-0TWSOL -1



SECTIONSIX ' Low-Flow Groundwater Sampling

Well purging was completed to remove the stagnant water from the well to obtain a
representative water sample from the geologic formation. Purging was completed on all new and
existing wells prior to sampling. The wells were purged and sampled using peristalic pumps or

bladder pumps. A slow-flow peristaltic pump or bladder pump (used on the deeper wells) was

used to minimize the disturbance to the samples while purging and sampling. When the
peristalic pump was used, the Tygon sample tubing was changed prior to collection of each
sample. When the bladder pump was used, the pump was cleaned prior to collection of each

sample.

The following procedures were performed at each well:

e The condition of the outer well casing, concrete well pad, and any unusual conditions of the
area around the well was noted in the field logbook;

e The well was opened and the air in the breathing zone around the well was monitored for
VOCs with a PID;

e The condition of the inner well cap and casing was noted; -

@ The depth of static water level was measured (to nearest 0.01 foot) and recorded from the

north rim of the casing;
o The time at which purging began was recorded; and

® The purge rate from the pump began at 0.5 L/min, but was adjusted to minimize the effects of
drawdown on the well. '

During purging, water was monitored for pH, conductivity, temperature, and turbidity. These
parameters were monitored until they stabilized, or the weli went dry. Copies of the low flow
well sampling logs are attached in Appendix C. The monitoring meters were calibrated daily
prior to use. Calibration times and readings were recorded in the field book.

It was not uncommon for the wells to go.dry. Sampling rates were slow in many of the wells.
Purging rates ranged between 0.013 and 0.5 liters per minutes.

6.1  ANALYTICAL SAMPLE COLLECTION

Samples for chemical analyses were collected immediately after the water chemistry stabilized.
The pump rate for sample collection was 0.1 L/min.

Groundwater samples were analyzed for parameters included in a letter from BASF to MDEQ
dated March 15, 2000. MDEQ approved the set of parameters in a letter'to BASF dated

May 25, 2000. The parameters are listed in Appendix F. In addition, five groundwater water
samples were also analyzed for dioxins as stipulated by MDEQ.

Samples were collected from 35 new monitoring wells and 34 of the 37 existing monitoring
wells. Samples were place in the appropriate laboratory containers and delivered to Shrader.
Groundwater results exceeding the: GSI are listed in Table 11. Dioxins detected in groundwater
are included in Table 13.

Existing monitoring wells MW-M and MW- F were not sampled due to the presence of LNAPL.
Monitoring well MW-M mdﬁmporary—wcH—SB-&(—frem-the—w‘Bﬁﬁvesﬁgaﬁeﬂ-)—wefe wWAg
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SECTIONSIX

Low-Flow Groungwater Sampling

subsequently removed during the test pit excavation. Existing monitoring well MW-L was not

sampled due to lack of groundwater.

URS Corporation
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SECTIONSEVEN  Feld Hydraulic Conductivity Testing — Aqulfer Properties

Rising and falling head “slug tests” were employed to estimate the hydraulic conductivities of
the materials beneath the Site. Slug tests were completed in the field on the new and several

existing wells. These tests were completed between August 21 and 31, 2000 and November 15
and 17, 2000. The Work Plan calls for three tests to be completed at each well. With MDEQ’s .
consent, two tests (one rising and one falling) were completed at each well. '

Rising head slug test data were used to estimate hydraulic conductivities using Bouwer and Rice
method of analysis for unconfined aquifers (Bouwer & Rice, 1976; Bouwer, 1989). The results
are summarized in Table 13. Table 14 provides mean hydraulic conductivities for shallow,
intermediate and deep monitoring wells. These values are consistent with the values from
previous hydraulic conductivity testing.

URS Corporation WABASF\Riverviewtiech-mematTechMemRpt.doc31-JAN-0twsoL 7~ 1



SECTIONEIGHT | Aiprap Sampling

As shown on Figure 2, five samples were collected from the concrete riprap that lines the bank of
the Trenton Channel on the Site. Sample locations were selected in an effort to distribute the
samples across the Riprap Area; however, in some cases access was a limiting factor. The actual
sample was selected from large pieces of concrete (crucibles) that were known to be used in
previous manufacturing operations. These concrete pieces were moved from the water to the
shore. A concrete saw was used to remove a section of concrete. These concrete samples were
then split into a top 1/3, middle 1/3 and bottom 1/3 and placed into the appropriate containers
and delivered to Shrader for PCB and mercury analysis. Results are listed in Table 15. The
Riprap sampling locations and methodology were approved by MDEQ oversight personnel.

URS Corporation WABASFRiverviewitech-memo\TechMemRpt. doc\31-JAN-01wsOL 8- 1



SECTIONNINE : Summary of Analytical and Lsboratory Data Review

During the 1999 (EECA) and 2000 site investigations, groundwater samples were collected from
on-site monitoring wells. During the 1999 investigation, three soil surface samples were
collected. During the 2000 Site Investigation, additional on-site soil samples and river fill
samples were collected. During both investigations, groundwater samples were collected from
both new and existing monitoring wells and piezometers. Selected concrete Riprap samples were
also collected and analyzed for particular chemical parameters during both investigations. The
following sections briefly discuss the analytical results of the 2000 Site Investigation and how
they compare to the 1999 analytical results.

URS completed a data quality review, which is summarized in the Data Quality Assessment
Report included in Appendix F. Based on the review, the data are appropriate for their intended
use of site characterization. URS also completed a cursory review of the MDEQ data
deliverables for content and completeness. As a whole, the MDEQ data also appear to be
suitable for their intended use of site characterization.

9.1 SUMMARY OF DATA COLLECTED

A total of 78 groundwater samples (including field blanks and duplicate samples), 51 soil
samples, 4 fill samples, 15 concrete samples, and 10 aqueous trip blanks were submitted to
Shrader for the analyses listed in Table F-1 of the Data Quality Assessment Report (Appendix F).
Tables 4, 5 and 6 include a complete list of wells is included in the 2000 Site Investigation.
Monitoring well MW-L was dry and could not be sampled. Monitoring well MW-M was

"decommissioned and was not sampled. Samples were collected between July 26 and

August 31, 2000, and were received at the laboratory between July 27 and August 31, 2000.

The groundwater and soil samples were analyzed for volatile and semivolatile compounds,
PCBs, metals and wet chemistry parameters using the USEPA SW-846 analytical methods
specified in Appendix F. With the exception of volatile compounds, the fill samples were

‘analyzed for the same set of analyses. Although not specified in the Work Plan, at MDEQ’s

request, five soil and five groundwater samples were also analyzed for dioxins.

Analysis for volatile compounds, semivolatile compounds, and PCBs were performed by
Shrader. The metals and wet chemistry analyses were performed by Jones & Henry Laboratories
of Northwood, Ohio. The dioxin analyses were performed by Pace Analytical Services, Inc., of
Minneapolis, Minnesota. The Data Quality Assessment Report included in Appendix F
evaluates the analyses resulting from the 2000 Site Investigation.

9.2 EVALUATION OF SOIL DATA

Soil analyticz_ll results from the 2000 Site Investigation are included as Table E-1. (Appendix E).
Several volatile and semivolatile compounds, metals, cyanide and one PCB (Aroclor 1254) were
detected.

Of the parameters detected, 13 volatile compounds, 10 semivolatile corripounds, nine metals,
chloride, total cyanide and nitrogen-ammonia exceed the GSI Criteria in at least one sample.
The GSI exceedances are summarized in Table 7. PCB and dioxin compounds detected in soil

URS Corporation . _ ' W:BASFIRiverviewitech-memo\TechMemRpt. doci31-JaN.0twsoL. 9-1



SECTIONNINE Summary of Analytical and Laboratery Data Review

samples are shown in Tables 8 and 9, respectively. Aroclor 1254 was detected in several of the
soil samples. Aroclors 1248 and 1260 were detected in one soil sample.

The most significant soil GSI exceedances during the 1999 and 2000 investigations are mercury
and cyanide.

9.3 EVALUATION OF FILL DATA

Fill analytical results from the 2000 Site Investigation are included as Table E-2 (Appendix E).
Several semivolatile compounds, metals, cyanide and one PCB (Aroclor 1254) were detected. Of
the parameters detected, two semivolatile compounds, eight metals, chloride, total cyanide and
nitrogen-ammonia exceed the GSI Criteria in at least one sample. The GSI exceedances are
summarized in Table 10.

For the analyses completed, the fill analytical results are similar to the soil results. The most
significant GSI exceedances in the fill appear to be lead, mercury and cyanide. No fill samples -
were collected from the Trenton Channel during the 1999 investigation.

9.4  EVALUATION OF SHALLOW GROUNDWATER DATA

A total of 57 shallow monitoring wells (MWs and SMWs), intermediate monitoring wells
(IMWs) and piezometers (PIEZs) were sampled during the 2000 Site Investigation. All of these
wells:are screened in either fill or the upper soil, above the clay. Shallow groundwater analytical
results from the 2000 Site Investigation are included as Table E-4 (Appendix E).

Of the parameters detected, 14 volatile compounds, 19 semivolatile compounds, nine metals,
chloride, total cyanide and nitrogen-ammonia exceed the GSI Criteria in at least one sample.
The GSI exceedances are summarized in Table 11. Dioxin compounds detected in groundwater
samples are shown in Table 12.

The shallow groundwater analytical results from the 2000 Site Investlgatlon are similar to the
results of the 1999 mvestlgatlon

9.5 EVALUATION OF DEEP GROUNDWATER DATA

During the 2000 Site Investigation, 11 deep monitoring wells (DMWs) screened in the clay, and
one well screened in bedrock (BMW-1) were sampled. The analytical results from the deep

~ monitoring wells sampled during the 2000 Site Investigation are included as Table E-4

(Appendix E).

Of the parameters detected, two volatile compounds and five semivolatile compounds exceed the
GSI criteria in the groundwater sample collected from DMW-6. Bis(2-Ethylhexyl)phthalate
exceeds the GSI criterion in the groundwater samples collected from DMW-3 and DMW-5.
Selenium exceeds the GSI criterion in the sample collected from DMW-5. Chloride, total
cyanide and nitrogen-ammonia exceed the GSI Criteria in at least one sample. No PCBs were
detected in the deep wells. The GSI exceedances are summarized in Table 11. Dioxin
compounds detected in groundwater samples are shown in Table 12.

URS Corporation : WABASF\Riverviewitech-memolTechMemRpt.doci31-JAN-0sOL  9-2



SECTIONNINE Summary of Analytical and Laboratory Data Review

The deep groundwafer analytical results from the 2000 Site Investigation are similar to the results
of the 1999 investigation. With the exception of nitrogen-ammonia and chlorides, no target

- parameters were reported in the bedrock monitoring well. MDEQ is agreeable that this

ammonia is naturally occurring and is not attributable to the Riverview Site (MDEQ
Memorandum from Steve Hoin dated May 16, 2000). The chlorides are also naturally occurring.

9.6 EVALUATION OF CONCRETE DATA

Concrete analytical results from the 2000 Site Investigation are included as Table E-3

(Appendix E). Concrete samples were analyzed for PCBs and mercury. No PCBs were
detected in the concrete samples. As shown on Table 15, four of the 15 samples collected
contained mercury concentrations in excess of the GSI soil criterion. The mercury concentrations
reported ranged between 0.20 mg/kg and 0.30 mg/kg.

The concrete analytical results from the 2000 Site Investigation are similar to the results of the
1999 investigation. During the 1999 investigation, two concrete samples containing the highest
concentrations were also analyzed by the toxicity characteristics leaching procedure (TCLP).
Mercury was not present in the TCLP leachate at concentrations above 0.002 mg/L. No TCLP
analyses were completed during the 2000 Site Investigation.

URS Corporation ' : W:BASFIRiverviewitech-memo\TechMemRpt doc\31-JAN-OTisOL  9-3
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SECTIONTEN | Bench Scale Testing |

The goal of the groundwater treatment is to reduce mercury concentrations to attain the GSI.
Based on available technologies, the concentration of other chemicals found in groundwater are
more easily reduced.

Pursuant to this goal, BASF contracted with Frontier Geosciences Inc. (Frontier) to perform
bench scale testing to identify methods of reducing the mercury concentrations in the -
groundwater. The results of their study' are summarized below.

A series of experiments was undertaken to chemically characterize the groundwater, and to test
the most promising approaches to the treatment of this water for mercury removal. The water
was found to be high in mercury and arsenic, as well as sulfide, pH and dissolved organic carbon.

The raw water is not very amenable to any treatment option, but upon acidification, much of the
dissolved organic matter precipitates, which co-precipitates much of the mercury as well.
Typically about 90-99% of the total mercury present was removed by acidification alone, with up
to another order of magnitude removed by secondary treatment options. Most of the mercury
removal (99.3%) occurs as a result of acidification plus filtration. Additional removal (>99.9%)
occurred when sulfhydryl resin, KeyleX-100, was used after acidifying the settled water.

Frontier felt that with further optimization, this could be improved in a column-based
(flow-through) extraction scheme. '

Additional details concerning the bench scale tésting and the application of the results to site
remediation are included in the Feasibility Study.

! Nicolas Bloom, “Influence of Speciation on the Efﬁciency and Reproducibility of Mercury Removal from
~ Contaminated Wastewaters”, Frontier Geosciences Inc., Jan 1, 2001. :

URS Corporation : WABASFIRiverviewiiech-memaiTechMemRpLdoct31-Jan-omsor  10-1
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Table 1

Test Pit Locations

August 200

BASF Property, Riverview Michigan

Anomaly / Rationale

TestPitID - Test Pit Location
Northing Easting
TP-1 -0905 to -940 735. Unidentified relative high mag. area
TP-2 - | -1115to -1140 635 to 660 Unidentified relative high EM area with no associated relative high mag. response.
- This test pit will be field located (i.e., adjusted) to minimize disturbance of poplar trees.
_ Unidentified relative high EM area with no associated relative high mag. response.
TP-3 -500 to -525 520 to 540 Associated wth large EM anomaly:
. _ Unidentified relative high EM area with no associated relative high mag. response.
TP-4 -180 to -200 500 to 520 Associated wth large EM anomaly.
TP-5 - -380 to -405 880 | Unidentified relative high mag. And EM area.
TP-6 -360 to -385 625 to 645 Relétive low EM area surround by high EM area. Look at contrasting response anonialy.
TP-7 _ | -1098 885 Investigate material along shore in case of future excavation. |
TP-8 -852 908 Investigate material along shore in case of future excavation.
TP-9 -606 927 Invesﬁgate material along shore in.case of future excavation.
TP-10 -28 806 Investigate oily material in MW-M. |
Note: Field readings and materialldescriptions are included in Test Pit Logs i;LcIuded in appendix.

TP-1 through TP-6 locations selected by Malcolm Pirnie.

wibasfiriverview/phasell/report/testpit-locs.xis
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Table 2

Changes to Monitoring Well Names
BASF Property, Riverview Michigan

Work Plan Final Work Plan Final
Designation Designation Designation Designation
‘MW-1s SMW-4 MW-9s SMW-13
MW-2s SMW-9 MW-9i IMW-13
MW-2i IMW-9 MW-9d DMW-13
MWwW-2d DMW-9 MW-10s SMW-23
MW-3s SMW-5 MW-11s SMW-22
MW-3i IMW-5 MW-12s SMW-21
MW-4s SMW-10 - MW-13i MW-1
MW-4i IMW-10 MW-14s SMW-14
Mw-4d DMW-10 MW-15s SMW-15
MW-5s SMW-6 MW-16s SMW-16

MW-5i IMW-6 MW-17s SMW-17

MW-6s SMW-11 MW-18s SMW-18

MW-61 IMW-11 MW-19s SMW-19

"MW-6d DMW-11

MW-T7s SMW-20 Existing Wells

MW-8s SMW-12 SMW-+4 SMW-4-99 -

MW-8i IMW-12 SMW-5 SMW-5-99

MW-8d DMW-12 SMW-6 SMW-6-99
Notes: '

Work Plan well designations were changed in the field at the request of BASF
representative with the consent of DEQ representatives.

wIbasflriverviewlphaselllrepdrtlwell-rename.
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Table 3
Well Construction Information
BASF Property, Riverview Michigan
Wwell ‘Inside Total . Notes Well Inside Total Notes
Number Material_  Diam. (inches) Depth (1) Number Material  Diam. (inches)  Depth (ft)
A PVC 2 12.6 DMW-10 - PVC 2 26 0-14' steel cased
B PVC 2 10.1 IMW-10 PVC 2 13 '
C PVC 2 8.5 SMW-10 PVC 2 8 L
D pPvC 2 8.6 -DMW-11 PVC 2 - 26 0-12' steel cased
E pPvC 2 9.6 IMW-11 PVC 2 I :
F PvC 2 Information not available. SMW-11. PVC 2 6
G pPvC 2 11.0 DMW-12 PVC o2 30 1-22' steel cased
H PVC 2 17.9 IMW-12 PVC 2 17
| PVC 2 11.9 SMW-12 PVC 2 12 o
J pvC 2 15.5 DMW-13 PVC 2 28 0-18' steel cased
K pvC 2 16.3 IMW-13 PVC 2 17
L pvC 2 6.2 SMW-13 PVC 2 12 -
M Decommissioned --- --- SMW-14 PVC 2 8 drilled to 10’
o SWM-15 PVvC 2 8
DMW-1 PvC 2 28 0-16' steel cased SMW-16 PVC 2 8 drilled to 10’
IMW-1 PVC 2 14 SMW-17 PVC 2 8 drilled to 12’
SMW-I PVvC 2 10.5 SMW-I8 PVC 2 8
DMW-2 PVC 2 - 26 0-16" steel cased SMW-19 PVC 2 8
SMW-2 pPVvVC 2 10.5 SMW-20 PVC 2 10 drilled to 12
DMW-3 pVvC 2 24 0-9.4' steel cased SMW-21 PVC 2 8
SMW-3 PVC-. 2 7.5 ) SMWw-22 PVC 2 ]
DMW-4 PVC 2 26 0-26' steel cased SMW-23 PVC 2 9 drilled to 10"
SMW-4 PVC 2 10 drilled to 14' SMW-24 PVC 2 12 drilled to 16'
DMW-5 PVC 2 24 0-14.3" steel cased SMW-25 PVC 2 12 drilled to 14’
IMW-5 PVC 2 13 : SMW-26 PVC 2 12 drilled to 18'
SMW-5 pvC 2 3 SMW-27 PVC -2 16 drilled to 24'
DMW-6 PVC 2 24 0-14' steel cased BMW-1 PVC 2 65 0-30" steel cased
IMW-6 PVvC 2 12 SB-1 pPVvC 4 11 drilled to 12’
SMW-6 PVC 2 7 SB-2 PVC 4 8.5 drilled to 10'
SMW-4-99 PVC 2 8 SB-3 PVC 4 8.5 drilled to 10’
SMW-5-99 PVC 2 8 PZ-1 PVC 2 10
SMW-6-99 PVC 2 8 PZ-2 PVC 2 10
SMW-7 PvC 2 . 8 Cracked conc. Pad PZ-3 PVC 2 10
SMW-8 PVC 2 6 PZ-4 PVC 2 10
DMW-9 PVC 2 - 28 0-14' steel cased PZ.-5 PVC 2 10
IMW-9 PVvC 2 13 PZ-6 PVC 2 10
SMW-9 PVC 2 - 8 Stilling well PVC: 2 NA

Notes:

Top of Casing information provided on groundwater elevations tables and boring logs.

" wibasf/riverview/phasellreportiweli-construction



Table 4
Groundwater Elevations - September 5, 2000
BASF Property, Riverview Michigan

Well Elevation Depth to Groundwater Notes o Well Elevation = Depthto  Groundwaler Notes
Number _ TOC Water Ilevation : Number TOC "~ Water Elevation
A 581.00 8.26 572.74 DMW-10 577.66 24.50 553.16
3 579.05 . 6.32 572.73 . IMW-10 577.70 4.56 573.14
C 579.17 6.48 572.69 ' SMW-10 577.81 _4.10 573.71 -
D 579.07 5.16 573.91 _ DMW-11 '577.62 25.04 552.58
E 579.53 5.54 © 57399 _ IMW-11 577.69 3.90 573.79
F 582.01 - - SMW-11. 577.70 391 573.79
G 584.18 9.58" 574.60 DMW-12 584.06 - 29.88 554.18
H 583.26 9.98 573.28 IMW-12 584.16 1115 573.01
I 583.30 942 573.88 SMW-12 584.19 11.08 573.11
J 585.83 11.20 574.63 DMW-13 " 583.08 23.83 559.25
K 585.73 12.29 573.44 _ IMW-13 583.09 8.94 574.15
L 581.90 . 136 574.54 SMW-13 582.90 8.44 57446
M Decommissioned --- _ --- SMW-14 578.89 562 573.27
i _ SWM-15 580.02 8.23 571.79
DMW-| 579.16 10.80 568.36 SMW-16 57745 4,94 572.51
IMW-1 579.62 7.22 572.40 SMW-17 576.16 3.34 572.82
SMWw:| 579.55 7.14 - 57241 SMWw-18 575.74 3.26 572.48
DMW-2 581.25 8.87 572.38 SMW-19 575.36 3.00 572.36
SMWw-2 580.75 6.86 573.89 SMW-20 582.98 9.00 © 573.98
DMW-3 580.74 5.86 574.88 SMWw-21 581.18 5.62 575.56
SMW-3 580.33 522 57511 - ] SMWw-22 581.94 7.98 573.96
DMW-4 581.26 14.52 566.74 ‘SMWwW-23 582.47 8.14 57433 .
SMw-4 58141 877 . 572.64 SMWw-24 579.45 6.77 572.68
DMW-5 577.60 10.68 566.92 . SMW-25 578.53 6.14 572.39
IMW-5 571.79 5.28 572,51 SMW-26 577.28 5.01 572.27
- SMW-5 5717.85 5.35 572.50 SMW-27 577.69 5.52 572.17
"DMW-6 ~ 578.01 5.73 572.28 BMW-I1 577.78 . 23.01 554.77
IMW-6 577.50 3.75 573.75 SB-1 580.42 © 562 574.80
SMW-6 57175 4.02 573.73 SB-2 581.67 8.16 573.51
SMW-4-99 579.08 4.62 574.46 ' SB-3 579.63 5.69 573.94
SMW-5-99 579.84 4.99 574.85 PZ-1 579.40 6.81 572.59
SMW-6-99 579.65 5.58 574.07 _ PZ-2 . 579.25 . 6.43 572.82
SMW.-7 - 578.74 4.13 574.59 Cracked conc. Pad Pz-3 578.97 6.44 572.53
SMW-8 578.22 3.91 574.31 PZ-4 578.90 - 524 573.66
DMW-9 579.16 7.99 571.17 PZ-5 578.19 541 572.78
IMW-9 579.12 6.56 572.56 PZ-6 578.87 6.28 572.59
SMW.9 579.26 6.70 57256 _ Stilling well 578.50 6.46 572.04
Notes: All measurements recorded in feet, Llevations are in 1GL.D (Intermational Great Lakes Datum).

Elevations arce based on Urban Engincering's August 29, 2000 letter.
wibasf/riverview/phasell/report/well-elev-8-00



Table 5 .
Groundwater Elevations - October 3, 2000
BASE Property, Riverview Michigan \

Well Elevation Depth to Groundwaler Notes Well "Eievation Depthto  Groundwater Notes

Number TOC Water [ilevation - Number TOC . Water Elevation
A 581.00 8.30 572.70 DMW-10 577.66 13.05 564.61
B 579.05 6.54 572.51 . IMW-10 577.70 4,58 573.12
C 579.17 6.70 572.47 ' SMW-10 . 577.81 4.05 573.76
D T 579.07 5.05 574.02 DMW-11 577.62 11.98 565.64
E 579.53 5.44 574.09 i IMW-11 577.69 392 573.77
I 582.01 - ) - SMW-11 577.70 3.90 573.80
G 584.18 92.30 574.88 DMW-12 584.06 2193 C562.13
I 583.26 9.39 573.87 - IMW-12 584.16 11.08 573.08
I 583.30 9.00 574.30 SMW-12 584.19 10.98 573.21
J 585.83 10.98 574.85 DMW-13 583.08 12.84 570.24
K 585.73 12.27 573.46 IMW-13 583.09 8.51 574.58
L 581.90 7.14 574.76 SMW-13 582,90 8.01 574.89
M Decommissioned -~ - SMW-14 578.89 577 573.12
' c SWM-15 580.02 5.74 574.28
DMW-1 579.16 10.88 568.28 SMW-16 577.45 "~ 4.81 572.64
IMW-1 579.62 7.30 572.32 SMW-17 576.16 3.46 572.70
SMW-1 _ 579.55 7.45 572.10 SMW-18 575.74 329 572.45
DMW-2 581.25 8.90 572.35 - SMW-19 575.36 3.46 571.90
SMW-2 580.75 6.83 573.92 _ SMW-20 582.98 8.95 574.03
DMW-3 580.74 5.56 575.18 SMW-21 581.18 5.49 575.69
SMW-3 580.33 5.18 © 57515 SMW-22 581.94 8.07 573.87
DMW-4 581.26 10.57 570.69 SMW-23 582.47 7.88 574.59
SMW-4 58141 8.82 57259 SMW-24 579.45 6.78 572.67
DMW-5 577.60 6.96 570.64 _ SMW-25 578.53 6.84 571.69
IMW-5 577.79 5.60 572.19 . SMW-26 577.28 5.76 571.52
SMW-5 577.85 5.66 572,19 SMW-27 577.69 6.20 571.49
DMW-6 578.01 5.82 572.19 BMW-1. 571.78 2284 554.94
IMW-6 577.50 3.70 573.80 SB-1 580.42 5.05 575.37
SMW-6 571.75 3.92 573.83 SB-2 581.67 7.51 574.16
SMW-4-99 579.08 4.37 574.71 SB-3 579.63 5.45 574.18
SMW-5-99 579.84 4.54 1 575.30 PZ-1 579.40 6.63 572.77
SMW-6-99 579.65 4,54 575.11 PZ-2 579.25 6.53 5§72.72
SMW-7 578.74 3.85 574.89 Cracked conc. Pad PZ-3 578.97 6.61 572.36
SMW-8 578.22 345 574.77 PZ-4 578.90 5.34 573.56
DMW-9 579.16 7.35 571.81 PZ-5 578.19 5.35 572.84
IMW-9 579.12 6.73 372.39 PZ-6 578.87 646 572.41
SMW-9 579.26 6.88 57238 Stilling well 578.50 6.94 ~ 571.56

Noles: All measurements recorded in feet, ’ Elcvations are in IGLD (laternational Great Lakes Datiim).

Elevations are based on Urban Engincering's August 29, 2000 letter.

wlbasflri'verview/phaselIIrepoﬂjwelI-e_lev-!0-00-urs



Table 6
Groundwater Elevations - November 16, 2000
BASF Property, Riverview Michigan

Well Elevation Depth to Groundwater Noles well Elevation Depthto Groundwater Notes
Number TOC Water l<levation Number TOC Water ~ Llevation
A 581.00 824 - 572.76 : DMW-10 577.66 8.00 569.66
B 579.05 6.58 572.47 IMW-10 - 577.70 4.27 57343
C 579.17 6.73 572.44 ) SMW-10 577.81 3.40 57441
D 579.07 . 3.86 575.21 _ : DMW-11 5717.62 8.73 568.89
L 579.53 4.19 575.34 i o IMW-11 577.69 3.07 574.62
I’ 582.01 --- -—- Oil in well SMW-11 577.70 3.12 574.58
G 584.18 8.69 575.49 DMW-12 584.06 14.96 569.10 .
H 583.26 8.02 574.64 IMW-12 584.16 11.11 573.05
I 583.30 8.09 57521 SMW-12 584.19 11.00 573.19
J 585.83 10.01 575.82 DMW-13 583.08 1236 570.72
K 585.73 11.95 573.78 © IMW-13 583.09 8.20 574.89
L 581.90 6.62 575.28 ' ' SMW-13 582.90 8.67 574.23
M Decommissioned --- - SMW-14 578.89 3.61 575.28
SWM-15 580.02 3.48 576.54
DMW-1 579.16 11.39 567.77 SMW-16 577.45 3.80 573.65
IMW-] 579.62 7.39 572.23 SMW-17 576.16 5.92 570.24 11/17/00
SMW-1 579.55 7.48 572.07 SMW-18 575.74 - 5.66 570.08 11/17/00
DMW-2 581.25 935 571.90 © SMW-19 575.36 4.67 570.69 11/17/00
SMW-2 580.75 6.12 - 574.63 SMW-20 582.98 8.86 57412
DMW-3 580.74 6.09 ~ 574.65 _ SMWw-21 581.18 5.35 575.83
SMW-3 580.33 5.05 - 575.28 : SMW-22 581.94 8.18 573.76
" DMW-4 581.26 10.33 570.93 SMW-23 58247 7.83 574.64
SMW-4 . 581.41 8.99 57242 SMW-24 579.45 6.89 572.56
DMW-5 577.60 6.33 571.27 : SMW-25 578.53 7.47 571.06
IMW-5 577.79 5.99 571.80 SMW-26 577.28 . 6.45 570.83
SMW-5 . 577.85 6.08 571.77 i SMW-27 577.69 6.85 570.84
DMW-6 578.01 6.13 571.88 BMW-1 577.78 23.29 554.49
IMW-6 577.50 3.02 574.48 SB-1 580.42 4.15 576.27
SMW-6. 571.75 3.29 574.46 SB-2 - 581.67 7.16. 574.51
- SMW-4-99 . " 579.08 381 575.27 ' SB-3 579.63 5.17 574.46
SMW-5-99 579.84 - 341 576.43 PZ-1 579.40 7.14 572.26
SMW-6-99 579.65 4,38 575.27 ] PZ-2 579.25 6.80 57245
T SMW-7 578.74 3457 575.29 Cracked conc. Pad Pz-3 578.97 6.99 571.98
. SMW-8 57822 299 575.23 _ PZ-4 578.90 5.51 573.39
DMW-9 579.16 831 570.85 ' PZ-5 578.19 6.79 . 571.40
IMW-9 - 579.12 7.10 572.02 PZ-6 578.87 6.78 572.09
SMW-9 579.26 7.26 572.00 Stilling well 578.50 7.85 570.65
Notes: ) All meastrements recorded in feet. Elévations arc in IGLD (Intemational Great Lakes Datum).

Elevations are based on Urban Engineering's August 29, 2000 letter.

wibasf/riverview/phasell/report/well-elev-11-00-urs
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Table 7

BASF Riverview, Michigan

Soil Samples

GSI Criteria Comparison

Printed: 1/31/0

DMW-11 (06'-08")

[SAMPLE #]  GSI DMW-09 (02'-04') | DMW-09 (06'-08") | DMW-09 (10'-12') | DMW-09 (26'-28") | DMW-10 (02'-04') | DMW-10 (08'-10') | DMW-10 (10*-12') | DMW-10 (24'-26") | DMW-11 (04'-06') DMW-11 (24'-26")
| VOLATILE ORGANICS |  Criteria® | 1997001 7/27/00 | 1997002 7/27/00 | 1997003 7/27/00 | J007001 8/2/00 | J001001 7/31/00 | J001002 7/31/00 | J001003 7/31/00 | J007002 8/2/00 | J001006 7/31/00 | J001008 7/31/00 | J00S001 8/3/00
1,2-Dichlorobenzene  m 0.36 0.3 ND 0.3 ND 0.3 ND 0.1 ND 0.3 ND 0.2 ND 0.1 ND 0.2 ND 02 ND 0.2 ND 0.1 _ND
1,2-Dichloroethane mg/kg 0.12 0.4 ND* 0.4 ND*_ 0.4 NI 0.3 ND* 0.4 ND* 0.2 ND#* 0.2 -ND# 0.2 ND*- 0.2 ND* 0.3 ND* 0.2 ND*:
1,2-Dichloropropane | mg/kg 0.18 0.2 ND* 0.2 ND* 0.3 ND* 0.2 ND* 0.2 ND* 0.] ND 0.09 ND 0.1 ND 0.1 ND 0.2 ND* 0.1 ND
1,4-Dichlorobenzene | mgkg |  0.29 0.2 ND 0.2 ND 0.2 ND 0.08 ND 0.2 ND 0.33 0.08 NP 0.0 ND -~ 0.1 ND 0.l ND 0.07 _ND
Acetone mg/kg 34 8 ND 3 ND 3 ND 2. ND 3 ND 2 ND [ ND 2 ND 2 ND 2 ND 4 ND
Benzene m 0.24 " 0.07 ND 0.23 0.08 ND 0.05 ND 0.06 ND 0.19 0.03 ND 0.04 ND 0.16 0.05 ND 0.03 _ND
Ethylbenzene mg/kg 0.36 0.2 ND 0.2 NP 0.2 ND 0.09 ND 0.2 ND 0.1 ND 0.07 ND 0.1 ND 0.33 0.1 ND 0.08 ND
m,p-Xylene m 0.7 0.09 ND 0.09 ND 0.1 ND 0.05 ND 0.19 0.23 0.04 ND 0.05 ND 1.6 0.37 0.04 ND
Methylene chloride mg/kg 0.94 0.2 ND 0.2 ND 0.2 ND 0.1 ND 0.2 ND 0. _ND 0.09 ND 0.1 ND 4.5 02 ND 0.09 ND
o-Xylene mg/ke 0.7 0.09 ND 0. _ND 0.1 ND 0.06 ND _ 0.13 0.13 0.04 ND 0.06  ND- 0.47 0.2 0.05 ND
Toluene mg/kg 2.8 0.09 NI 0.2 0.1° ND 0.4 1.2 1.3 0.04 - NP 0.23 . 1.4 1.6. 0.04 ND
Trichloroethene m 0.58 0.2 ND 0.2 ND 0.3 ND 0.2 ND 0.2 ND 0. ND 0.09 ND - 0.1 ND 0.1 ND 4.3 0.l ND
Vinyl chloride mg/kg 0.3 0.1 ND 0.1 ND 0.1 NI 0.09 ND 0.1 ND 0.07 ND 0.05 ND 0.07 ND 0.08 ND 0,72 0.06 ND
Xylenes, total m 0.7 0.09 ND 0:09 ND. 0.1 ND 0.05 ND. 0.32 0.36 0.04 ND 0.06 ND 2.07 0.57 0.04 ND
Is-AMPLngﬂ GSI | DMW-09 (02'-04') | DMW-09 (06'-08") | DMW-09.(10'-12") | DMW-09 (26!-28') | DMW-10 (02'-04') | DMW-10 (08'-10') | DMW-10-(10"-12") | DMW-10(24'-26') | DMW-11 (04'-06') [ DMW-11 (06'-08") | DMW-11 (24"-26")
| SEMIVOLATILE Criteria+ | 1997001 7/27/00 -| 1997002 7/27/00 | 1997003 7/27/00 | J007001 8/2/00 | J001001 7/31/00 | J001002 7/31/00 | J001003 7/31/00 | J007002 8/2/00 | JO01006 7/31/00 | J001008 7/31/00 | J0O8001 8/3/00
2,4,6-Trichlorophenol | mgkg |  0.33 0.1 ND 0.1 ND 0.1 ND - 0.1 ND 0.1 ND 0.2 NP 0.4 ND "~ 0.0 ND - 0.2 ND 0.1 _ND 0.0 _ND
Acenaphthene mg/kg 4.4 0.1 ND 0.1 ND 0.1 _ND 0.1 _ND 0.1 _ND 0.247 0.1 ND 0.0 ND 0.464 6.59 0. ND
{Carbazole mg/kg 1.1 0.1 ND 0.1 ND 0.1 ND _ 0.1 _ND 0.29 0.013 0.1 ND 0.1 ND 0.456 6.32 0.1 ND
Dibenzofuran mg/kg 1.7 0.1 ND 0.12 0.1 _ND 0. ND 0.546 1.19 0.1 ND 0.1 ND . 0.71 4.56 0. ND
{Fluoranthene mg/kg 5.5 0.102 0.564 0.1 ND 0.1 ND 2.4 3.17 0.1 ND 0.1 ND 5.48 49.7 0.] ND
Fluorene mg/kg 5.3 0.1 ND 0.185 0.1 ND 0.1 ND 0214 1.08 0.5 ND 0.1 ND 0.982 6.1 0.1 ND
Hexachlorobutadiene | mg/kg 0.33 0. ND 0.1 ND 0.t_ND 0.1 ND 0.1 ND 0.3 ND 0.1 ND 0.1 _ND 0.2 ND 0.1_ND 0.1 ND
Isophorone mg/kg 6.2 0.1 ND 0.1 ND 0. ND 0.1 ND 0.1 ND 0.2 ND 0.1 _ND 0.1 ND 0.2 ND 0.1 _ND 0.1 _ND
Naphthalene | mgkg | 0.87 . 0.1 _ND 0.547 0.1 ND 0.1 _ND 0.797 7.88 0.102 0.1 ND 1.52 1.57 0.1 ND
Pentachlorophenol - mgkg | 0.036 0.3 ND* 0.2 ND* 0.3 ND* 0.3 ND* 0.3 ND* 0.3 ND# 0.3 ND* 0.2 ND* 03 ND _ 03 ND* 0.2 ND*
Phenanthrene mg/kg 2.3 0.1 ND | 0.704 0.1 ND [ 0.1 ND [ 2.65 ~ 4.58 | 0.1 ND 0.1 ND 5.11 44.7 0.1 ND
GSI DMW-09 (02'-04') | DMW-09 (06'-08") | DMW-09 (10'-12') | DMW-09 (26'-28") | DMW-10 (02'-04') [ DMW-10 (08'-10') | DMW-10 (10"-12') | DMW-10 (24'-26') | DMW-11 (04'-06') | DMW-11 (06'-08") | DMW-11 (24'-26")
Criteria+ | 1997001 7/27/00 | 1997002 7/27/00 | 1997003 7/27/00 { J007001 8/2/00 | J001001 7/31/00 | J001002 7/31/00 | J001003 7/31/00 | J007002 8/2/00 | J001006 7/31/00 | JOO01008 =7/31/00 | J008001 8/3/00
Arsenic mg/kg 16 1.3 36 79 9.3, 43.3 172 ' 10.3 7.5 6.6 62 ' 6.9
Barium mg/kg 75 61.3 108 116 63.6 142 262 110 64.6 136 1711 . 65.6
Cadmium mg/kg 1.2 0.2 0.5 0.13 0.2 1.5 15 0.29 0.2 0.8 3 0.2
Chromium mg/kg 18 18.4 16.2 304 15.6 239 354 30.2 15.4 314 89.2 154
Copper mg/kg 32 36.4 19.3 26.8 214 129 54 19.6 21.2 38.2 116 21.4
Lead mg/kg 21 35.1 38 13.6 9.6 210 220 16.2 9 158 11 8.2
Mercury mg/kg 0.13 0.79. 0.62 0.05 ND 0.03 ND 3.61 9.74 0.21 0.05 ND 5.25 5.77 0.05 ND
Selenium m 0.41 1.2. 0.3 _ND 03 ND ' I ND 0.8 0.8 03 ND I ND 0.8 1.3 0.2 ND
Zinc mg/kg 47 41.6 70.9 93.5 57.5 212 275 76 46.6 238 783 46

[INORGANICS]

[samMPLE#H)  Gs1

Criteria+

DMW-09 (02'-04')
1997001 7/27/00

DMW-09 (06'-08')
1997002 7/27/00.

DMW-09 (10'-12") -
1997003 7/27/00

1 DMW-09 (26'-28")

J007001 8/2/00

DMW-10 (02'-04")
J001001 7/31/00

DMW-10 (08'-10")
J001002 7/31/00

DMW-10 (10'-12)
J001003 7/31/00

DMW-10 (24'-26")
Joo7002 8/2/00 -

DMW-11 (04'-06")
J001006 7/31/00

DMW-11 (06'-08")
J001008 7/31/00

DMW-11.(24'-26")
J003001 8/3/00

Chloride

mg/k

1000

1110

1530

3160

630

3020

1630

2550

888

1810

2870

1630

Cyanide, Total

me/kg

0.4

2.76

0.89

0.3 ND

10 ND

2.91

1.04

0.206

0.1 ND

1.61

3.16

0.2 ND

Nitrogen, Ammonia

m

0.58

17 ND*

50

17 ND*

60

17

60

30

17

17 ND*

23

+ Source - Operational Memorandum No. 18
orMDEQ'Background Value.

Bold results indicate GSI Criterion exceedance.

* Indicates laboratory non-detect with MDL
greater than GSI criterion.

detection limits).
N/A - Not enalyzed

ND - Non-Detect (Not reported-above laoratory
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Table 7

BASF Riverview, Michigan

Soil Samples

GSI Criteria Comparison

Printed: _1/3 1/0

' . |SAMPLE#|  GSI DMW-110 (04'-06') [ DMW-12 (04'-06") | DMW-12 (06'-08") | DMW-12 (10'-12") | DMW-12 (18'-20'y | DMW-12 (28'-30") | DMW-120 (28'-30') | DMW-13 (04'-06') | DMW-13 (06'-08') | DMW-13 (10'-12") | DMW-13 (26'-28") |
{ VOLATILE ORGANICS |  Criteria” | J001007 7/31/00 |- J002007 8/1/00 J002004 §/1/00 J002005 8/1/00 J002006 8/1/00 Joosoo4 8/3/00 { JO08003 8/3/00 | J002001 7/31/00 | -J002002 7/31/00 | J002003 7/31/00 | J008002 8/3/00 |
1,2-Dichlorobenzene m 0.36 0.2 ND 0.1 ND 1.2 . 0.3 NB 0.2 ND 0.1 Nb 0.1 ND 0.8 ND 0.2 ND 0.2 _ND 0.1 ND
1,2-Dichloroethane mg/kg 0.12 (.2 ND* 0.2 ND* - 0.3 ND* 0.4 ND* 0.3 ND* 0.2 ND* (0.2 ND* (0.2 ND* 0.3 ND* 0.2 ND* 0.2 ND* .
1,2-Dichloropropane mg/kg 0.18 0.1 ND 0.1 ND 0.2 ND# 0.2 ND* 0.2 ND* 0.1 ND - 0.1 ND -0+ NBD 0.71 0.) ND 0.1 ND
'1,4-Dichlorobenzene mghkg | 0.29 0.1 ND 0.08 ND 68 0.2° ND 0.1 ND 0.08 ND 0.09 ND 0.09 ND 0.1 ND 0.1 ND 0.07 ND
Acetone mgfkg | 34 440 1 ND .2 ND 3 ND 2 ND -3 ND 2 ND 2 ND 2 ND 2 ND 1 ND
Benzene mgkg | 0.24 .21 0.03 'ND 0.05 ND 0.07 ND 0.05 ND . 0.03° ND 0.03 ND 0.04 ND . 024 0.04 ND 0.5
{Ethylbenzene - mghkg | 036 0.2 0.09 ND 0.1 ND 0.2 " ND 0.1 _ND 0.09 ND 0.1 ND 0.l ND 0.2 0.1 . ND 0.66
im,p-Xylene mg/kg 0.7 0.9 0.04- ND 0.07 ND 0.51 0.06 "ND 0.04 ND 0.21 - 0.05 ND 0.61 0.06 ND 1.8
Methylene chloride - mgkeg | 0:94 27 0.1 ND' 0.1 ND 0.2 ND 0.1 ND 0.1 ND. 0.1 ND 0.1 ND 0.2 ND 0.1 ND 0.1 ND
o-Xylene mp/kg 0.7 0.25 0.05 ND 0,08 ND 0.1 ND 0.07 ND 0.05 ND 0.06 _ND 0.06 ND 0.38 0.07 ND 0.63
Toluene mgkg | 2.8 2.7 0.04 ND 0.07 ND 0.09 WD 0:06. ND 0.04 ND 0.05 NI ~ 0.05 ND, 0.66 0.06 ND 0.22
Trichloroethene " mghkg | 0.58 0.l ND 0.1 ND .02 ND 0.2 ND 0.2 ND 0.1 ND 0.1 ND 0.1 ND 0.89 0.1 ND 0.1 ND
Vinyl chloride mghke | 03 0,08 N 0.06 ND 0.09 ND 0.1 ND 0.09 _ND . 0.06 ND 0.06 ND (.08 ND 0.1 ND 0.08 ND 0.06 ND
Xylenes, total mghkg 0.7 1.15 0.04 ND 007 ND 0.51 0.06. ND 0.05 ND 0.21 0.06 ND -0.99 0.06 ND 2.43

[SAMPLE #] GS1
I SEMIVOLATILE Criteria+

DMW-110 (04'-06')
J001007 7/31/00

DMW-12 (04'-06')
J002007  8/1/00

DMW-12 (06'-08")
J002004 8/1/00

DMW-12 (10'-12")
J002005 8/1/00

DMW-12 (18'-20")

J002006 8/1/00

DMW-12 (28'-30")
J008004 8/3/00

DMW-120 (28'-30")
J008003  8/3/00

DMW-13 (04'-06")
J002001 7/31/00

DMW-13 (06'-08")
3002002 7/31/00

DMW-13 (10'-12")

J002003 7/31/00 |

DMW-13 (26'-28") |
J008002 8/3/00

2,4,6-Trichlorophenol | mg/kg 0.33 0.1 ND 0.1 ND 0.1 ND 0.2 ND 0.1 ND 0.1 ND 0.1 ND 0.1 _ND 0.2 ND 0.1 ND 0.1 ND
Acenaphthene mg/ke 4.4 0.109 0.1 ND 0.1 ND 111 0.1 ND ). ND 0.1 ND 0.1 ND 5.74 0.185 0.1 ND
Carbazole mg/kg 1.1 0.169 0.1 ND 0.1 ND 1.21 0.1 ND 0.1 ND 0.1 ND 0.1 ND 4.27 0.28 0.1 ND
Dibenzofuran mg/kg 1.7 (.229 0.1 ND 0.236 3.65 .1 N 0.1 ND 0.1 ND 0.1 ND 35.8 0.968 (0.1 ND
Fluoranthene- mp/kg 5.5 1.21 (0.1 ND (.81 14.3 0.t ND 0.1 ND 0.1 ND 0.151 67 2.31 0:1 ND
Fluorene mg/kg 5.3 0.328 0.1 ND 0.191 3.24 0.1 ND 0.1 ND 0.1 ND 0.1 ND 35.2 1.03 0.1 ND
Hexachlorobutadiene mg/kg 0.33 0.1 ND 0.1 ND 0.1 ND 0.2 ND 0.1 ND 04 ND 02 ND 0.1 ND 38.2 0.1 ND 0.1 ND
Isophorone mg/kg 6.2 0.1 ND 0.1 ND 0.1 ND 8.6 0.1 ND .1 ND 2.94 0.1 ND 0.1 ND 0.1 ND 0.1 ND
Naphthalene mg/kg 0.87 0.906 0.1 ND .192 2,29 0.1 ND 6.1 ND 0.1 WD 0.1 ND 176 3.14 0.1 ND
Pentachlorophenol mg/kg 0.036 0.3 ND* 0.2 ND* 0.3 ND* 0.3 ND 0.3 ND* 0.2 -ND* ; 0.2 ND* 0.2 ND* 0.3 ND* 0.3 ND* 0.2 ND*
Phenanthrene mg/kg 23 | 1.53 . 0.1 ND l 1.28 ] 203 | 0.1_ND ! 0.1 _ND | 0.0 ND 0.114 100 KRY 0. ND
GSI DMW-110 (04'-06') | DMW-12 (04'-06'). | DMW-12 (06'-08'). | DMW-12 (10'-12') | DMW-12 (18'-20') | DMW-12 (28'-30') | DMW-120 (28'-30") | DMW-13(04'-06') | DMW-13 (06'-08') | DMW-13 (10'-12") | DMW-13 (26'-28") |

) Criteria+ | J001007 7/31/00 J002007 8/1/00 -J002004 8/1/00 J002005 8/1/00 J002006 " 8/1/00 J008004 8/3/00 \J008003 8/3/00 J002001 7/31/00 | J002002 °7/31/00 | J002003 7/31/00 | J008002 8/3/00 -
Arsenic mg/kg 16 7.9. ' 1.3 17.3 20 8.9 7.6 68 [ 12.1 23 6.7
-|Barium: mg/kg 75 122 3.5 138 118 30 69,4 64 | 124 180 17.1 67.3
Cadmium mg/kg 1.2 ().6 0:08 2.6 1.4 0.4 0.2 0.2 0.6 0.6 0.07 0.1
Chromium |mg/kg 18 19 1.3 31.3 40.4 17.8. 16.9 18.1 34.9 24.1 8 15.7

Copper mg/kg 32 32 3.8 288 151 23.9 223 23.8 113 70.2 8.1 20.1

Lead mg/kg 2] 62.8 3.9 387 805 . 1:1.9 10.3 8.1 161 190 9.8 9.9

Mercury mg/kg 0.13 2.52 0.15 2.19 0.25 - 0.1 0:05 ND 0.05 ND 33.7 11.1 0.23 0.06
Selenium mg/kg 0.41 0.3 ND 0.5 ND 0.7 1.2 I ND 0.2 ND 0.2 ND 0.3 ND 2 ND 0.3 ND 0.2 ND

Zinc mg/kg 47 - 120 5.8 298 - 230 62.7 47.9 '52.6 114 192 229 44.5
| . ISAMPLE #I GSI | DMW-110 (04'-06') | DMW-12 (04'-06") | DMW-12 (06'-08') | DMW-12 (10'-12') DMW-12 (18'-20') | DMW-12 (28'-30") | DMW-120 (28'-30") | DMW-13 (04'-06") DMW-13-(06'-08") | DMW-13 (10'-12') | DMW-13 (26'-28"
lNORGANICSfl. Criteria+ | J001007 7/31/00 J002007 8/1/00 | JO02004 8/1/00 J002005 8/1/00 -| J002006 - 8/1/00 J008004 8/3/00 J00s003 8/3/00 | J002001 7/31/00 { J002002 7/31/00 | J002003 7/31/00 J008002 8/3/00 |
Chloride mg/kg 1000 1590 1590 2620 1440 2450 1400 1580 1980 1450 - 1120 1620
Cyanide, Total mg/kp 0.4 0.506 0.1 ND 2.82 1.72 0.446 0.2° 'ND 6.1 0.124 0.361 0.899 0.2 ND
Nitrogen, Ammonia mg/kg | 0.58 17 _ND* 17_ND¥ 27 30 50 16 ND* 16 3 17 _ND* 87 16 . ND*

+ Source - Operational Memorandum No. 18

or MDEQ Background Value.
Bold results indicate GSI Criterion exceedance.
* Indicates laboratory non-detect with MDL
greater than GS! criterion.

'ND - Non-Detect (Not'reported above laoratory By

detection limits).

N/A - Not a_nnly_zed

W:ABASFRiverviewAPhasel\Report\GSI-2.xs, Soils Page 2 of 5
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Table 7

Soil Samples

‘BASF Riverview, Michigan

GSI Criteria Comparison

Printed: 1/31/0

SMW-16 (0'-02')

[SAMPLE #] . GSI [ 1Mw-01(02'-04") | IMW-01(06'08") | IMW-05(02'-04') | IMW-05(04'-06') | IMW-06 (02'-04') | IMW-06 (06'-08") | IMW-060 (06'-08") | SMW-04 (10'-12") | SMW-14 (06'-08" | SMW-15 (04'-06")
[ VOLATILE ORGANICS |  Criteria’ | J008010 8/7/00 | J008011 $/7/00 | J008022 8/8/00 | J008021 8/8/00 | J008017 8/8/00 | JOOS018 8/8/00 | JOO8019 8/8/00 | J008S006 8/4/00 | J0OS009 8/7/00 | J00S008 8/7/00 | J021001 8/9/00
1,2-Dichlorobenzene  mg/kg 0.36 0.1 ND 0.2 ND 0.3 ND 0.2 ND 0.2 _ND 0.2 ND 0.3 NI 0.1 ND 0.1 ND 0.1 ND 0.1 ND
1,2-Dichloroethane mg/kg 0.12 0.2 ND* 0.2 Nb* 0.3 ND* 0.3 ND 04 ND 2.5 4 0.2 ND* 0.2 ND* 0.2 ND* 0.3 ND*
1,2-Dichiloropropane mg/kg 0.i8 0.1 ND 0.1 NI 0.2 ND* 0.2 ND* 02 ND*¥ - 0.69 0.92 0.1 ND 0.1 _ND 0.} ND 0.2 ND
1,4-Dichlorobenzene | mpg/kg 0.29 0.08 NBD 0.1 ND 0.2 ND 0.2 ND* 0.2 ND* 0.1 ND 0.2._ND 0.08 ND 0.07 ND 0.08 ND 0.08 ND
Acetone- mg/kg 34 20 ] _NB 4 ND 4 ND 4 ND 5 ND 35 2 _ND 2 NP 2 ND 2 _ND
Benzene mg/kg 0.24 0.03 ND 0:04 ND 0.21 0.06_ND _0.07 ND- 0.06 NI 0,07 _ND 0.04 ND 0.04 ND 0.04 ND 0.06 ND
Ethylbenzene mg/kg 0.36 0.09 ND 0.1 ND 0.2- ND 02 ND 0.2 ND 0.2 ND 0.2 ND 0.09 ND 0.09 ND 0.1 ND 0.1 ND
m,p-Xylene mg/kg 0.7 0:05  ND 0.05 - ND 0.19 0.2 0.:09 ND 0.08 ND 0.19 0.05 ND 0.04 ND 0.05_ND 0.05 ND
Methylene chloride mg/ke 0.94 0.1 ND 0.1 ND- 0.2 ND . 0.2 ND 0.2 ND 0.2 _ND 5.7 30 0.1 ND 0.1 ND 02 ND
o-Xylene mg/kg 0.7 0.05 ND. 0.07 _ND 0.1 ND 0.1 ND 0.1 __ND 0.1 _ND 0.1 ND 0.06 ND 0.05 ND 0.06 ND 006 ND
Toluene mg/kg 2.8 003 ND 0.05 ND 0.12 - 0.22 0.09 ND 0.34 0.55 0.05 ND 0.04 ND 0.05 ND 005 ND
Trichloroethene mg/kg 0.58 0.1 _ND 0.1 ND 0.2 ND 0.2 ND 0.2 ND 0.2 ND 0.2 ND - ~ 0.1 _ND 0.1 ND 0.1 ND 0.2 ND
Vinyl chloride mg/kg 0.3 (L07 ND 0:08 N 0.1 ND 0.1 _ND 0.1 _ND 0.1 ND 1.2 0.07 _ND 0.06__ND 0.08 ND 0.1 ND
Xylenes, total mg/kg 0.7 0.05 ND 0.07 NDB- 0.19 0.2 0.09  ND 0.08 ND 0.19 0.05 ND 0.05 ND 0.06 ND 0.05 ND
[SAMPLE #] GsI IMW-01 (02'-04") | IMW-01 (06'-08') | IMW-05(02'-04') [ IMW-05 (04'-06') | IMW-06 (02'-04") | TMW-06 (06'-08') | IMW-060 (06'-08') | SMW-04 (10'-12') | SMW-14 (06'-08") | SMW-15 (04'-06") | SMW-16 (0'-02')
| SEMIVOLATILE | Criteria+ | J008010 8/7/00 | J008011 8/7/00 | J008022 8/8/00 | J008021 8/8/00 | JO008017 8/8/00 | J00S018 8/8/00 | J008019 8/8/00 | JOOS006 8/4/00 | J0OS0O09 8/7/00 | J00S00S 8/7/00 | J021001 8/9/00
12,4,6-Trichlorophenol | mg/kg 0.33 0.1 _ND 0.2 ND 0.3 ND 0.9 ND 0.2 ND 0.2 ND 0.3 ND 0.1 ND 0.1 ND 0.1 _ND 0.1 ND
1Acenaphthene mg/kg 4.4 0.1 ND 0.2 ND 0.2 ND 0.3 ND 0.2 ND. 0.532 0.393 0.1 _ND 0.1 ND 0.] ND 0.1 ND
1Carbazole meg/kg 11 0.1 ND 0.2 ND 0.2 ND 0.2 ND 0.2 ND 1.57 . 0.995 0.1 ND 0.1 ND 0.1 _ND 0.1 ND
| Dibenzofuran mg/kg 1.7 0.1 ND 02 ND 0.343 1.05 0.2 ND 2.4 1.88 0.1 ND 0.1 ND 0.1 ND 0. ND
Fluoranthene mg/kg 5.5 0.1 ND 0.371 5.52 3.9? 0.346 16.3 4.64 0.376 0.151 0.1 _ND 1.95
Fluorene mg/kg 5.3 0.1 ND 0.2 _ND 0.74 1.21 0.2 ND 3.68 1.97 0.1 ND 0.1 Nb 0.1 ND 0.1 ND
Hexachlorobutadiene | mg/kg 0.33 0.1 ND 03 ND. 0.5 ND* 1_ND 0.2 ND 0.3 ND 0.5 ND* 0.2 ND 0.1 ND 0.1 ND 0.1 _ND
Isophorone ~mgkg | 6.2 0.1 ND 0.2 ND 02 ND 0.2 ND 0.2 ND 0.2 ND 0.2 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND
|Naphthalene mghkg | 0.87 0.} ND 0.2 ND 0.639 241 0441 6.06 10 0.223 0.237 0.1 _ND 0.1 ND
Pentachlorophenol ' mghke 0.036 0.2 ND* 04 ND* 0.5 ND* | _ND* 03 ND* 03 ND* - 0.5 ND* 0.3 ND* 0.2 ND* 0.3 ND* 0.2 ND*
Phenanthrene - mgkg | 23 | 0.1 ND 0.323 1.83 3.16 0.694 18.6 | 6.65 0.5 0.21 0.1 ND 0.979
GSI | IMW-01(02'-04") | IMW-01 (06'-08") | IMW-05(02'-04') | IMW-05(04'-06") | IMW-06 (02'-04') | IMW-06 (06'-08") | IMW-060 (06'-08') | SMW-04 (10'-12") | SMW-14 (06'-08') | SMW-15(04'-06") | SMW-16 (0'-02")
Criteria+ | J008010 8/7/00 | J008011 8/7/00 | J008022 8/8/00 | J008021 8/8/00 | JO008017 8/8/00 | JOO8018 8/8/00 | \JOO8019 8/8/00 | JO08006 8/4/00 | JOO80OO9 8/7/00 .| JOOSOO8 8/7/00 | J021001 8/9/00
Arsenic mg/kg 16 5.3 ' 4.8 13.4 24.7 97.8 325 19 1.8 1.9 6.3 3.8 ND
Barium mg/kg 75 43.8 65.9 378 128 77.3 154 161 69 78.4 69.4 89.5
Cadmium m P12 0.2 0.3 12.9 1.8 0.2 14.9 6.1 0.6 0:2 0.2 - 0.5 ND
Chromium mgkg | 18 12,5, 73.6 3350 348 16 69.8 68.3 9 11.5 54 944
Copper mghkg | 32 16.5 19.2 5790 427 15.2 128 103 119 - 8.8 20.5 22.8
Lead mgkg [ 21 28.6 30.1 791 234 18 145 177 184 6.9 8.7 17
Mercury mg/kg 0:13 0.37 0.15 22900 3440 2.61 4.46 3.6 - 1.59 0.14 0.05_ND 0.05 ND
Selenium mg/kg 0.41 __0.6 0.2 ND 82.1 6.2 038 0.5 1.1 0.2 ND 0.5 02 ND. 3.8 ND
Zinc mg/kg 47 54.7 81.7 855 256 367 546 415 42.1 19.5 54 ' __63.8
o ISAMPLE #| GSl IMW-01 (02'-04') | IMW-01 (06'-08') | IMW-05(02'-04") | IMW-05(04'-06") | IMW-06 (02'-04') | IMW-06 (06'-08") | IMW-060 (06'-08") | SMW-04 (10"-12) | SMW-14 (06'-08') | SMW-15 (04'-06") | SMW-16 (0'-02')
'i‘lNORGANICSl Criteria+ | J008010 8/7/00 | J008011 8/7/00 | J008022 8/8/00 | J008021 8/8/00 | JO008017 8/8/00 |  JO080O1S 8/8/00 | J0O08019 8/8/00 | J0OS0O06 8/4/00 | JO0OS009 8/7/00 | J0OSO0S8 8/7/00 | J021001 8/9/00
Chloride mg/kg 1000 1270 1240 1530 1410 1330 1240 1310 1570 1400 1490 ' N/A
Cyanide, Total mg/kg 0.4 0.2 0.3 38 4.2 22.8 5.8 5.5 1 1.1 2.7 0.3
Nitrogen, Ammonia mg/kg 0.58 49 182 28 47 16 ND* .22 39 37 161 24 16 - ND*

+ Source - Operational Memorandum No. 18
or MDEQ Background Value.
Bold results indicate GSI Criterion exceedance.

* Indicates laboratory non-detect with MDL

greater than GSI criterion.
ND - Non-Detect (Not reported above laoratory

detection limits).
N/A - Not analyzed
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Table 7

BASF Riverview, Michigan

Soil Samples

GSI Criteria Comparison

Printed: 1/31/0

TP-2 COMP

[SAMPLE #| Gs1 SMW-17 (0'-02') | SMW-18(0'-02') | SMW-19(0'-02') | SMW-20 (04'-06") | SMW-21 (02'-04') | SMW-22 (04'-06") | SMW-23-(04'-06') TP-1 COMP TP-3 COMP TP-30 COMP
rVOLA'T ILE ORGANICS l Criteria+ J021002 8/9/00 J021003 8/9/00 J021004 8/9/00 J00so16 8/7/00 | J008012 8/7/00 Jo08s013 ' 8/7/00 J008020 8/8/00 ‘| J069007 8/31/00 | J069002 8/30/00 | J069005 8/31/00 | J069006 8/31/00
1,2-Dichlorobenzene mg/kg 0.36 0.2 ND 0.1 ND 0.1 ND 0.2 ND 0.2 ND (0.2 ND 0.2 ND 0.09 ND 0.1 'ND 0.09 ND 0.1 ND
1,2-Dichloroethane mg/kg 0.12 0.2 ND*# 0.3 ND* 0.4 ND* 0.3 ND* 0.3 ND* 0.2 ND* 0.3 ND* 0.2 ND* (0.3 ND* ‘0.2 'ND* 0.2 ND* |
1,2-Dichloropropane mg/kg 0.18 01 ND 0.2 ND* 0.3 ND* 0.2 ND* 0.2 ND* .0 ND 0,2 ND¥ 0.1 ND (.2 ND* 0.1 ND 0.1 ND
1,4-Dichlorobenzene mg/kg 0.29 0.1 ND 0.06 ND 0.09 ND 0.1 ND 0.1 NI) . .1 ND 0.1 ND 0.05 -ND . 0.086 ND 0.05 ND 0.08 ND
Acetone mg/kg 34 2 ND 3 ND 3 ND 4 ND 5 ND 4 ND 4 ND 3 ND 4 ND. 4 ND 57
Benzene mg/kg 0.24 0.04 ND 0.06 ND 0.08 ND 0.05 ND 0.05 NbD 0.04 ND 0.05 ND 0.03 ND 0.8 0,03 ND 0.34
Ethylbenzene m 0.36 0.1 ND 0.36 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND (.08 ND 0.1 ND 0.77 2.8
m,p-Xylene mg/kg 0.7 0.05 ND (.67 0.06 ND 0.06 ND 0.28 0.05 ND 0.06 ND 0.22 0.18 23 . 6.2
Methylene chloride mg/kg 0.94 0.1 ND (0.2 ND 0.2 ND 0.0 ND 0.2 ND 0.1 ND 0.1 ND 0.1 ND 0.1 'ND 0.1 ND 0.1 ND
o-Xylene _mg/kg 0.7 0.06 ND 0.52 0.08 ND 0.08 ND 0.08 ND 0.06 ND 0.08 ND 0.11 . 0.07 ND 1.1 29
Toluene mg/kg 2.8 0.05 ND (.65 0.06 ND 0.06 ND 1.2 0.05 ND 0.11 0.45 0.42 1.6 3.7
Trichloroethene | mg/kg 0.58 0.1 Nb 0.2 ND 0.3 NP 0.2 ND 0.2 ND 0.1 ND 0.2 ND (1,43 0.2 ND- 0.1 ND 0.1 ND
Vinyl chloride mg/kg 0.3 0.07 ND 0.1 ND 0.1 ND 0.09 ND 0.1 ND 0.08 ND 0.09 ND 0.06 ND 0.09 .ND 0.06 ND 0.08 ND
Xylenes, total mgkg | 0.7 0.06 ND 1.19 0.06 ND 0.08 ND 0.28 0.06 ND 0.08 ND (.33 0.18 - 33 9.1
[SAMPLE #I GSI SMW-17 (0'-02") SMW-18 (0'-02") SMW-19 (0'-02") SMW-20 (04'—06')-':' SMW-21 (02'-04") |. SMW-22 (04'-06') | SMW-23 (04'-06'): TP-1 COMP -TP-2 COMP TP-3 COMP TP-30 COMP
{7 SEMIVOLATILE ]Crileria+ J021002 8/9/00 J021003 8/9/00 J021004 8/9/00 J008016 8/7/00 | JO08012 8/7/00 J008013 8/7/00 J008020 8/8/00 J069007 8/31/00 | J069002 8/30/00 | JO69005 8/31/00 | J069006 8/31/00
2,4,6-Trichlorophenol mg/kg 0.33 0.1 ND 0.1 ND 0.1 ND - 0.2 ND ‘ 0.3 ND ) 0.1 ND 0.1 ND & f 0.1 ND 0.2 ND 0.1 ND . 0.1 ND
Acenaphthene mg/kg 4.4 0.159 0.1 ND 0.1 ND 0.1 NN 03 ND 0.1 ND 0.1 ND 0.1 ND 0.296 0.195 0.1 ND
Carbazole mp/kg 1.1 0.114 0.1 ND 0.1 ND 0.1 ND’ 1.2 ND 0.1 ND 0.108 A1 ND . 0.883 0.762 0.254
|Dibenzofuran mg/kg 1.7 0.156 0.1 ND 0.1 ND 0.1 ND 0.2 N 0,252 0.1 ND (.42 1.76 1.62 0.516
Fluoranthene mg/kg 5.5 2.9 0.333 0.406 0.781 0.366 .47 2.33 3,21 6.26 4.16 1.4
Fluorene mghkg | 5.3 0116 0.1 NP 0.1 ND 0.1 ND 0.2 ND 0.1 ND 0.1 ND 0.229 2.06 1.86 0.568
Hexachlorobutadiene mg/kg . 0.33 0.1 ND vl ND 0.2 ND 0.2 ND 0.3 ND* . 0.3 ND 0.3 ND 0.1 ND 0.2 ND .1 ND 0.l ND
{1sophorone mg/kg 6.2 b ND .1 ND 0.1 ND 0.1 NI 0.2 ND 0.44 0.1 ND 0.1 ND 0.2 ND 0.1 ND 0.1 ND
Naphthalene mg/kg 087 0.167 0213 0.323 0.308 0.2 ND .853 i 0.127 0.969 5.78 9.13 2.25
Pentachlorophenol’ mg/kg 0.036 0.2 ND* : 0.2 ND* 0.2 ND* i 0.2 ND* : 0.4 ND* 0.2 ND* ; 0.2 ND* 0.2 ND* - 0.3 ND* 0.2 ND* 0.3 ND*
|Phenanthrene mg/kg 23 i1 ]| 0.34 0.39 | 0.491 1 0.268 0.945 | 1.53 2:36 9.77 5.45 1.85
GSI - SMW-17 (0'-02") SMW-18 (0'-02") SMW-19 (0'-02") SMW-20 (04'-06") | SMW-21 (02'-04') | SMW-22 (04'-06') | SMW-23 (04'-06") TP-1 COMP TP-2 COMP TP-3 COMP TP-30 COMP
) Criteria+ | J021002 8/9/00 J021003 8/9/00 J021004 8/9/00 -J008016 8/7/00 | Joosoi2 8/7/00 J008013 8/7/00 J008020 8/8/00 J069007 8/31/06 | J065002 8/30/00 | J069005 8/31/00 J069006 8/31/00
Arsenic |mg/kg 16 O 8.8 8.3 52 10.4 0.3 R 1.4 27.5 8.6 4
Barium mg&g 75 109 70.6 411 - 96.5 146 86.9 99.8 375 88.9 111 93.6
Cadmium mg/kg 1.2 0.8 0.4 0.6 0.4 1.1 0.3 0.3 2.6 ] - 0.7 0.7
Chromium mg/kg 18 295 85.2 178 19.1 24 27 26.7 51.7 49.5 174 17.5
Copper img/kg 32 55.3 214 63.2 27.6 68.5 52.5 28.1 268 90.4 53.8 40.2
Lead m m 21 91.3 68.2 126 75:8 156 265 52.3 564 193 195 155
Mercury |mg/kg 0.13 0.25 0.14 0.77 4.9 7.29 20.2 6.66 - 2.95 0.84 6.63 - 18.1
Selenium 'mg[k3 _041 I ND I ND I ND 0.6 08 0.3 0.2 ND | ND 1 ND 0.2 0.2
Zinc mghkg 47 276 105 207 62.7 254 63.7 80.5 508 257 112 76.5 -
| E— |SAMPLE #l GSI - SMW-17(0'-02') [ SMW-18 (0'-02") SMW-19 (0'-02") | SMW-20(04'-06') | SMW-21 (02'-04") | SMw-22 (04'-06") | SMW-23 (04'-06') TP-1 COMP “TP-2 COMP TP-3 COMP TP-30 COMP
JINORGANICS Criteria+ | J021002 8/9/00 J021003 8/9/00 J021004 8/9/00 J008016 8/7/00 J008012 8/7/00 J008013 8/7/00 J008020 8/8/00 J069007 8/31/00 | J069002 8/30/00 | JO69005 8/31/00 J069006 8/31/00
Chloride mg/kg 1000 N/A N/A N/A 1310 1320 1510 1380 . N/A N/A N/A CONIA
Cyanide, Total - mg/kg 0.4 0.5 0.3 0.7 0.2 0.9 4.1 0.5 1.9 0.6 4.5 3
Nitrogen, Ammonia - mg/kg 0.58 60 35 30 35 74 16 NI#* 102 32 135 83 135
+ Source - Operational Memorandum No. 18
or MDEQ Background Value.
Bold results indicate GSI Criterion exceedance.
* Indicates:laboratory. non-detect with MDL
greater than GSI criterion.
ND -Non-Detect (Not reported above laoratory
detection limits).
N/A - Not analyzed
W:ABASFRiverview\Phasel\Report\GS1-2 xls, Soils Page 4 of 5
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Table 7

BASF Riverview, Michigan

GSI Criteria Comparison , -
Printed: 1/31/0
[SAMPLE #|  GSI TP-4 COMP . TP-5 COMP TP-6 COMP
| VOLATILE ORGANICS | Criteria’ | J069004 8/31/00 | J069001 8/30/00 | J069003 8/31/00
'1,2-Dichlorobenzene mg/kg 0.36 (.1 ND 0.1 ND 0.1 ND
i1,2-Dichloroethane m 0.12 0.3 ND* 0.2 ND* 03 ND*
1,2-Dichloropropane mg/kg 0.18 0.2 ND* 0.1 ND 0.2 ND*
'11,4-Dichlorobenzene mp/kg 0.29 008 ND 0.07 ND 0.09 ND
Acetone -~ mg/kg 34 1 ND 4 ND 5 ND
1Benzene mg/kg 0.24 0.05 NbD 044 ND 0.05 ND
Ethylbenzene mg/kg 0.36 (.1 ND (L1 ND 0.1 ND
m,p-Xylene mg/ke 0.7 006 ND 0.05 ND 0.06 ND
Methiylene chloride mg/kg 0.94 0.1 ND (1 ND A OND
|o-Xylene mg/kg 0.7 0407 ND 046 ND 0.06 ND
:{ Toluene mg/kg 2.8 0.06 ND 0.05 ND. . 0.06 ND
Trichloroethene mg/kg 0.58- 0.2 ND 0.1 ND 1.2 ND
Vinyl chloride mg/kg 0.3 1.09  ND 008 ND 0.09 ND
Xylenes, total | mp/ke 0.7 006 ND 0.05 ND 0.07 ND
SAMPLE#| GSI | TP-4COMP TP-5 COMP TP-6 COMP
| SEMIVOLATILE l Criteria+ | J069004 8/31/00 | J069001 8/30/00 | J069003 8/31/00
2,4,6-Trichlorophenol | mgkg 033 | .2 ND 0.1 ND 0.623
Acenaphthene mg/kg 4.4 1.7} .1 ND 0.3 ND
Carbazole mg/kg 1.1 7.97 0.642 0.948
Dibenzofuran mg/kg 1.7 18.2 1.25 2.19
Fluoranthene mg/kg 5.5 39.8 7.88 7.68 .
Fluorene mg/kg 5.3 24 111 225
Hexachlorobutadiene mg/kg 0.33 0.2 NI 0.1 ND 0.3 ND
Isophorone - | mgke 6.2 (1.2 ND 0.1 ND 0.3 ND
Naphthalene mg/kg 0.87 41.5 3.74 10.9
Pentachlorophenol mg/kg 0.036 0.5 ND* 0.3 ND* 0.5 ND*
Phenanthrene mgkg 2.3 49.4 7.51 10.2
GSI TP-4 COMP TP-5 COMP TP-6 COMP
Criteria+ | J069004 8/31/00 | J069001 8/30/00 | J069003 8/31/00
Arsenic mg/kg 16 9.2 13.4 12
Barium mg/kg 75 124 139 135
Cadmium mg/kg 1.2 - 0.7 (.5 0.4
Chromium mg/kg 18 314 21.6 43.5
Copper mg/kg 32 94 37.6 45.8
Lead mg/kg 21 387 125 177
Mercury mg/kg 0.13 175 10:4 46
Selenium mg/kg 0.41 1.3 ND- 1 ND 1 ND
Zinc mg/kg 47 131 97.4 144
] |SAMPLE #,| GSI | TP4COMP TP-5 COMP TP-6 COMP
INORGANICS | Criteria+ | J069004 8/31/00 | J069001 8/30/00 | J069003 8/31/00
Chloride mg/kg 1000 N/A INZA N/A
Cyanide, Total |_mg/kg 04 2 49 0.9
Nitrogen, Ammonia mg/kg 0.58 71 67 66

+ Source - Operational Memorandum No. 18

or MDEQ Background Value.
Bold results.indicate GS! Criterion exceedance.
* Indicates-laboratory non-detect with MDL

‘greater than GSI criterion.

ND - Non-Detect (Not reported above laoratory

detection limits).
N/A - Not analyzed
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Table 8 .
BASF Riverview, Michigan m
Soil Samples
Detected PCBs T
Printed: 1/31/0
_ SAM pLE#I DMW-09 (02'-04') | DMW-09 (06'-08') | DMW-09 (10'-12') | DMW-09 (26'-28') | DMW-10 (02'-04') | DMW-10 (08'-10")
»_ 1997001 7/27/00 | 1997002 7/27/06 | 1997003 7/27/00 J007001 8/2/00 J001001 7/31/00 | JOGL1002 7/31/00
Arochlor-1242 | mg/kg 033 ND 0.33 ND 0.33 ND 0.33 ND 0.33 ND 0.33 _ND
Arochlor-1248 mg/kg .33 ND 0.33 ND 0.33 ND 0.33 ND 0.33 ND " 0.33 ND
Arochlor-1254 mg/kg 0.3} ND 0.33 ND 0.33 ND 0.33 ND 284 223
Arochlor-1260 me/kg 0.33 ND 0.33 ND 0.33 ND 0.33 ND 0.33 ND 033 ND
: rgA—MLﬁ; DMW-10 (10'-12') | DMW-10 (24'-26') [ DMW-11 (04'-06') |- DMW-11(06'-08') [ DMW-11 (24'-26') | DMW-110 (04'-06")
IP-CBSI J001003 7/31/00 | J007002 8/2/00 J001006 7/31/00 | JO01008 7/31/00 J008001 8/3/00 J001007 .7/31/00
Arochlor-1242 mg/kg 0.33 ND 033 ND 0.33 ND 1 - 033 ND .33 ND 0.33 ND
Arochlor-1248 mg/kg 0.33 ND .23 ND 0.33 ND 0.33 ND (.33 ND 0.33 ND
Arochlor-1254 mg/kg 0.33 ND 033 ND 1.4 - 0.33 ND 0.33 N 0.715
Arochlor-1260 mg/kg . 033 ND 0.33 ND 0.33 - ND 0.33 ND 0.33 ND 0.23 ND
@ DMW-12 (04'-06') | DMW-12 (06'-08") | DMW-12 (10'-12') | DMW-12 (18'-20") | DMW-12 (28'-30") { DMW-120 (28'-30")
J002007 8/1/00 J002004 8/1/00 J002005 _8/1/00 J002006_ 8/1/00. | J008004 _8/3/00 J008003 8/3/00
Arochlor-1242 mg/kg 0.33 ND 0.33 ND 0.33 ND 0.33 ND ~ 033 ND 033 ND
Arochlor-1248 mg/kg 033 ND 0.33 ND 0.33 ND 0.33 ND 0.3 ND 0.33 ND
Arochlor-1254 mg/kg 0.33 ND 094 5.01 033 ND 0.33 ND 033 ND
Arochlor-1260 mg/kg 0.33 ND 0.33 ND 0.33 ND 033 ND. 0.3 ND 033 ND
S AMPLE I DMW-13 (04'-06') | DMW-13 (06'-08') | DMW-13 (10'-12') | DMW-13 (26'-28") | IMW-01 (02'-04") | IMW-01 (06'-08')

|

—' | _J002001 7/31/00 | J002002 7/31/00 | J002003 7/31/00 J008002 8/3/00 J008010 8/7/00 J008011 8/7/00

Arochlor-1242 mg/kg 033 ND 0.33 ND 0.33 ND 0.33 ND 0.23 ND 0.33 ND
Arochlor-1248 mg/kg (.33 ND 0.33 ND 033 ND 0.33 ND 0.33 ND (.33 ND
Arochlor-1254 mg/kg .33 ND . L2§ 0.33 ND 0.33 ND .33 ND - - 033 ND
Arochlor-1260 mg/kg 0.33 ND 033 ND 0.33 ND 0.33 _ ND o033 ND 0.33 ND
+ Source - Operational Memorandum No. 18 or MDEQ Background Value.
ND - Non-Detect (Not reported above laoratory detection lifnits).
Items in bold are above detection limts.

W ABASF\Riverview\Phasel l\kepqn\GSl-Z.xls, Soil-PCBs
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Table 8
BASF Riverview, Michigan
Soil Samples
Detected PCBs
Printed: 1/31/0
@' IMW-05 (02'-04") IMW-05 (04'-06') IMW-06 (02'-04") IMW-06 (06"-08') IMW-060 (06'-08') | SMW-04 (10'-12")
o § - J008022 8/8/00 J008021 8/8/00 J008017 8/8/00 J008018 8/8/00 J008019 8/8/00 J008006 _8/4/00
Arochlor-1242 mg/kg 0.33 ND 0.33 ND 0.33 ND 0.33 ND 0.33 ND 0.33 ND
Arochlor-1248 mg/kg 3.97. - 0.895 0.33 ND 033 ND 0.33 ND 0.33 ND
Arochlor-1254 mg/kg 0.33 .ND 033 ND 0.33 ND 0.33 ND 0.33 ND 0.33 ND
Arochlof-1260 mg/kg 0.33 ND 0.33 ND 0.33 ND 1.38 0.33 ND 0.33 ND
SMW-14 (06'-08') | SMW-15 (04'-06") SMW-16 (0'-02") SMW-17 (0'-02") SMW-18 (0'-02") SMW-19 (0'-02')
‘ J008009 8/7/00 J008008 8/7/00 J021001 8/9/00 J021002 8/9/00 J021003 8/9/00 J021004. 8/9/00
Arochlor-1242 mg/kg 0.3} ND © 933 ND 0.33. ND - 033 ND (.33 ND 0.33 ND
Arochlor-1248 mg/kg 033 NP ).33. ND 0.33 ND 0.33 ND 0.33 ND 033 ND
Arochlor-1254 mg/kg (.33 ND 0.33 ND 0.33 ND 0.33 ND 0.33 ND 0.33 ND
Arochlor-1260 mg/kg 0.33 ND 0.33 ND. 0.33 ND 0.3} ND 0.3} ND 0.33 ND
1 m SMW-20 (04'-06') | SMW-21 (02'-04") | SMW.22 (04'-06') | SMw-23 (04'-06") .TP-1 COMP TP-2 COMP .
I@ ————=  J008016 8/7/00 J008012 8/7/00 J008013 8/7/00 J008020. 8/8/00 J069007 8/31/00 | J069002 8/30/00
mhlor-l242 mg/kg 0.33 ND 0.33 ND 0.33 ND 33 ND 33 ND 0.33 ND
Arochlor-1248 mg/kg 033 ND 0.33 ND (.33 ND 0.33 ND .33 ND . 0.33 ND.
Arochlor-1254 mg/kg 0.33 ND 0.33 ND 0.33 ND 0.33 ND 7.15 2.36
Arochlor-1260 —_mg/kg 0.3} ND 0.33 ND 0.33 ND 0.33 ND 0.33 ND 0.33 ND
SAMPLE#|  TP-3 COMP TP-30 COMP TP-4 COMP TP-5 COMP TP-6 COMP
J069005 8/31/00 | J069006 8/31/00 | J069004 8/31/00 J069001 8/30/00 J069003 8/31/00
Arochlor-1242 mg/kg .33 ND . 033 ND 033 ND ' 0.33 ND 035 NI
Arochlor-1248 me/kg 0.33 ND ~ 033 ND 0.3} ND 033 ND 033 ND
Arochlor-1254 mg/kg 0.364 0362 . 113 2.76 0.363
Arochlor-1260 mg/kg (.33 ND 0.33 ND 0.33 ND 0.33 ND 0.33 ND
+ Source - Operational Memorandum No. 18 or MDEQ Background Value.
ND - Non-Detect (Not reported above laoratory detection limits). .
Items in bold are above detection limts.
W:ABASF\Riverview\Phasell\Report\GSI-2.xls, Soil-PCBs Page 2 of 2



‘rable 5

BASF Riverview, M 1ch|gan

Soil Samples -
Detected Dlo_x_l_ns
Printed: 1-31-01

—

SAMPLE #

[CONGENER

DMW-12 (04'-06")

2234283

8/1/00 nm

IMW-05 (0'-02")

2234325
8/8/00 _ng/kg

IMW-06 (0'-02")
2234317 8/8/00

nglkg

IMW-13 (04'-06)

2234291
8/3/00 ng/kg

SMW-04 (04'-06')
2234309

8/3/00 ng/kg |

11,2,3,4,6,7,8-HpCDD

HpCDD, Total

’rié4678rmCDF  ff

11,2,3,4,7,8,9-HpCDF
HpCDF Total

1,2,3,4,7,8-HxCDD

'1,2,3,6,7,8-HxCDD
l123789HxCDD

‘HxCDD Total

l23478HxCDF
l23678HxCDF

123789ruCDE ”

12,3,4,6,7,8-HxCDF

HXCDF, Total
5123781kCDD_ :””“

PeCDD Total

11 2 3 7 8 PeCDF e

2 3, 4 7 8- PeCDF
PeCDF Total

(2 3, y 8 TCDD |

‘TCDD Total

2,3,78-TCDF

TCDF Total

‘ocbp
'OCDF

TS

- 092

:'X)78
0 ()

_ ;()45
_U h
ED
o 0ds
0.2
0.25
"i)lo

025
0.4

033

04
02
0 W___

J

N
ND
.“Nl): ;“ o
ND

ND

ND
R

ND

ND
N[), e ve o eea
' Nl)f'f :"””m“"
N
N[) T T kL LI IS It

"_NPfff
N
ND T

Bl
ND

ND = Results }eponed below laboratory detection limits.
See Data Quality Assessment Report for qualified data.

WABASF\Riverview\Phase iNReport\BASF-03.x1s, BASF-Dioxins Soil
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Table 10

BASF Riverview, Michigan

Fill Samples

GSI Criteria Comparison

- Printed: 1/31/0

: !SAMPLE#

SB-10 (16'-16_5"

GSI | 'SB-01 (13 519 5" | SB-02 (24_5-25") | SB-09 (3_5'-8 5"

SEMIVOLATILE ORGANICS] | Criteria+ | 1989001 7/26/00 | 1989002 7/26/00 | 1989003 7/26/00 | 1989004 7/26/00
“[Naphthalene mg/ke 0.87 0.544 0.785 2.15 0.233
Phenanthrene mg/kg 2.3 0.955 1.46 4,08 0.76

GSI | SB-01 (13_5-19 5" | SB-02 (24_5'-25") | SB-09 (3_5'-8 5') | SB-10 (16'-16_5")
Criteria+ | 1989001 7/26/00 | 1989002 7/26/00 | 1989003 7/26/00 | 1989004 “7/26/00
Barium mg/kg 75 158 119 125 134
Cadmium me/kg, 12 1.1 1.4 0.8 19 .
Chromium mg/kg 18 33.6 355 472 69.1
Copper mg/kg 32 274 47.8 72.9 5338
Lead mg/ke_ 21 129 38.8 181 335
Mercury mg/kg 0.13 4.78 2.21 1.91 - 2.07
Selenium mgkg 0.41 0.3 ND 0.3 ND 04 ND 0.9
Zinc mg/kg 47 4n 141 107 138

-_SAMPLE# GSI | SB-01 (13 5'-19 5 | SB-02 (24_5-25') | SB-09 (3 5-8 5) | SB:10 (16'-16_5"

_ : Criteria+ | 1989001 7/26/00 | 1989002 7/26/00 | 1989003 7/26/00 | 1989004 7/26/00
Chloride me/ke 1000 1640 N/A 1700 8280
Cyanide, Total mg/kg. 0.4 0.34 1.24 127 7.39
Nitrogen, Ammonia mg/kg 0.58 27 N/A {7 ND* 77

ND - Non-Detect (Not reparted above laoratory detection limits).

N/A - Not analyzed

* Indicates laboratory non-detect with MDL greater than GSI criterion.

W:BASF\Riverview\Phasell\Report\GSI-2.xls, Fill

Page 1 of 1



S e S Table

0 BASF Riverview, Michigan
L. Groundwater Samples
GSI Criteria Comparison. -*
g Printed: 1/31/0
[SAMPLE#]| g | BMW-1 [ DMW-01 [ DMW-02 [ DMW-03 | DMW-04 | DMW-05 | DMW-06 | DMW-09 [ DMW-090] DMW-10 [ DMW-11 | DMW-12 | DMW-13 | TMW-01 [ IMW-05 [ IMW-06 [ IMW-09 [ IMW-10 [ IMW-11 [IMW-1I0 | IMW-12 T IMW-13 [ MW-A | MW-B | MWL _
‘ : 57 ) 3062003 | J030009 | JO11016 | J030019 | J030014 | JO1101Y | JO11018 | JO62005 | JO62006 | JOSIDIS | J062001 | JO62008 | -J062002 | JO4201) | JO42001 | JO42008 | JO42010 | J04200S | J0S3002 | JOS3003 | JOS3001 | Jos3oo7 | Jo3oni3 | J030004 | JOI000S
{[voLATILE ORGANICS| Criteriat | ‘ensm0 | snuo0 | som0 | snsmo | snamo | semo | sswo | snsoo | snsmo | snawo | speno | snomo | sname | snswmo | snewmo | smme | snsmo | snmeo | spaon | smame | sn2eo | spaee | snwoo | snowo | snomo
' 1,2-Dichlorobenzene  ugl 16 SN | L ND | T ND L 7T ND | I ND| T ND | 1 ND | LRND | 1 ND | T RD | T ND [ 1 R ] I No | 1 Nb | 3 NDJ{ 3 ND | 3 wp | M T ND | 2 ND | 2 ND | 2 ND | s4 0 ND* | 1 ND
5 1,2-Dichloroethane gl 5 A MO T RD [ 1T N0 | 1 ND | F Rp | 1T Np | 19 T WD ] 4 Wb | L W | Vw1 N 2 ND Py E 4 T ND ) I ND | 3 ND | 3 ND 17 NDF | 2 RD |0 ND* | 2 ND
R {1,2-Dichloropropane ug/L 9] S ND | L ND | 1 ND | T ND | T ND | 1 ND | T RD [ 1T ND 1 1 D | & N0 L 1T Nb | L mpD [ 1 ND | 84 L 18 20 54 39 Y ND | 2 WD | 7 ND 2| 13 20 ND* | 1 _ND
Acetone upL 1700 |90 _ND | 3 ND | 7 ND | 7 ND | 7 ND_| 10 ND | 7 ND | 10 ND | 160_ND | 10_ND | 30_ND | 30 ND | 30 N | _f0_ND | 12000 1800 1100 300 930 1100 730 | 1500 760 | 12000 1600
B 1 upll 12 L) | T ND T N0 | L np | 1 NO T t_ND 7 I ND | LMD | I ND [T Np | L ND | LND [ L ND L 17 77 97 40| 53 44 4 1180 120 5 WD | 28
Chlorobenzene wl |47 i ND L T M | T | 1 ND | T ND | L ND [ 1 RD | i N ] F HD |~ D L T ND | T ND | i ND ] i np | 1 ND T 1 RD J I ND | 1T NDJ] 1 ND | I ND | T ND | 1 NB 17 7 ND | 1 _ND
. [Ethylb gL |18 T A0 | T ND | v ND | T ND 1 T ND | I ND ] 1 MD | T No | T ND | - ND | - Nb L T ND | ¥ ND | 1 ND | 2-ND | 2 ND | 2 ND | 2 Np |20 15 [ 1 ND i 2 20 NDY 1 |_ND.
m,p-Xylene. wL | 35 [ 1 ND [ 1T ND | F ND | I ND [ 1 _ND | T _ND Kl L ND L 1 ND 11T N [T Ao [ T ND | T ND | 1 ND | 44 1 ND | ol I i3 37 T 34 78 6.5 7 ND_|_I|_ND
Methylene chioride. gL 47 S ND | S ND | % ND [ 5 ND ] 5 ND | 5 ND | 5 ND | 5 ND L 5 ND [ 5 ND | 5 WD L 5 ND | 5 ND | S ND | 1400 | 100 s ND | _a00 | 90 8% [ & 7 2% 6400 360
- . o-Xylene " ugll 35 1 WD | T ND | T ND | I ND | 1T ND_| T ND [T nD | I ND | T NB | T ND | 1T mp | 1T ND | I N0 | 1T ND | 57 T ND ]33 o3 | 4 15| 33 2 66 9 ND | [ NP
: Styrene ug/L, 80 L ND | 1 ND | 1 ND |t ND | 1 ND | & ND | I ND | LND | 1V HD [ 1T NO [ T N» | T ND | 1T.ND | 1 ND | 1+ ND | T ND | 1 ND | T NDJ] T No [ T NbD | [ ND| I NB | i ND | 7 KD | I _ND
Y Tetrachloroethiene gL 11 3 ND [ T ND | I ND | 1T ND | T ND | 1 NDJ T ND | | ND ] 1T ND | { ND | + ND | I ND | JV ND | T ND | 3°ND | 3 ND | 2 ND 13, 2 ND | 2 ND | 7 ND | 2 ND | 1 _ND | 20 ND | I _ND
Toluene gl 140 I NB | U ND | ND | T ND | 1 NP | I ND ] 38 I ND | T ND ] 0 ND | 1T WD [ L ND | 10 N> | T Nb | 93 B | o 10 08 TN X 730 T 1_ND
- [Trichloroethene up/L. 29 SND |0 ND L LU ND | T ND L T ND | I NDJ VWD T N | U ND | I N [ 1 ND L 1T Np | 1 ND | 1T NP | ZND | 2 ND | 2 ND | 2 ND | 3 WD § 2 ND | 2 NP | 2 ND | 1 NpD | 30 ND | 1_ND
B—; Viny! chioride ugll 15 WD [ 2 Wb | 2 WD | 2 WD | 2 ND | 2 ND | P ND | 2 WD | 2 Wiy | 2 ND | 2 KD | 2 WD | 3 ND | 3 ND i6 3 70 byl 77 T ND | 7 ND | 7 ND | 16 ND | 2 WD
i Xylenes, total gl [ 35 VWO L 1T M0 | T WD L T ND [ 1 8D | T | T ND [ T ND | 1T ND | 1 No | 7 ND [T Wb | 1 ND 1 T ND |10 TR IS 353 93 100 66| 1.0 § ND | 1_ND
8. . . . - .
" [SAMPLE#]| Gs1 | PMW-I | DMW.01 | DMW-02 T DMW-03 | DMW-04 | DMW-05 | DMW-06 | DMW-09 | DMW-030] DMW-10 [ DMW-11 | DMW-12 | DMW-13 [ TMW-01 | IMW-05 |"IMW-06 | IMW-09 [ IMW-10 | IMW-IT [ IMW-H0 | IMW-12 T IMW-13 | MW-A | MW-B | MW-C |
- 1 =90 | Jjos2003- | Josooos | Jorto16 | Jo3oo19 | Jo3ooid | Jo11019 | Joiross | Jos2005 | Jos2006 | J053019 | Jos2001 | Jos2008 | Jos2002 | Jod2011 | Jodz001 | Jo42008 | Jos2010 | Joa2o0s | Jos3ooz | J0s3003 | 2053001 | J0S3007 | J030013 | J030004 | JO30005
SEMIVOLATILE ORGANICS| Criteriat | gpsio0 | simuoo | 8o | snswo | siamo | 80 8/9/00. |_B8r2e00 | 8r26/00 | 823/00 |_8724/00 | 80900 | snamo | 8nsmo | snewe | 8nzoeo | snsmo | snweo | spaoo | sp200 | 8pame | sn2o0 | snueo | snomo | snomo
1,245 Tetrachlorobenzene A Y 2 ND* [ 2 ND* |4 ND® | 4 ND* [ 2 ND* {4 ND* | 4 ND* |2 ND* | 2 ND* | 2 ND* |72 ND* |2 Np* |7 ND* [ 2 ND* | 7 ND* | 4 ND° |2 ND* [ 4 ND* | 4 ND* | 4 ND* | 2 ND* [ 3 ND* | 2 ND* {10 ND*-| 2 ND*,
2,4,6-Trichiorophenol wl | 44 T ND |2 ND | 4 ND | 4 ND | I ND | 4 ND | 4 NB | 2 ND| 2 ND | 2 ND | 2 ND | Z ND| 3 ND | 32 ND | 853 ¢_ND | 164 831 T ND | 4 ND | 34l 3.7 2 ND | 632 545
7.4-Dichlorophenal —agl_ 19 3 ND | 2 ND | 4 ND | 4 ND | 2 ND | 4 ND | 4-ND | 2 ND | 2 ND | 2 ND | 2 ND. ] 2 ND | 2 ND | 2 ND | 508 | 4 ND | 2 ND | 681 4 ND |4 ND | 3 ND | 341 2 ND | 448 7_ND
3 4-Dimethylphenol w1380 2 ND | 2 ND | 4 ND | 4 ND | 2 ND | 4 ND | 4 ND | 2 ND | 2 ND | 2 ND | 2 ND | 2 ND | 2 ND | 2 ND | 4 ND ] 800 2 ND |98 123 73 2 ND | 168 7_ND 82 203
[2-Chiorophenol gl 0 7 ND | 2 ND ] 4 ND [ 4 ND | 2 ND | 4 ND | 4 KD | 2 ND | 3. ND | 3 NO | 2 ND [ 3 WD | 2 ND | 2 ND_| 254 1 ND | 2 ND | 4 ND | 4 ND | 4 ND_| 2 ND | 126 2 ND | 34| 2.8
|Acenaphthene gL | 19 |2 ND [ I ND | 4 ND | 4 ND ] 2 ND | 4 ND | 4 ND | 2 NP ] 3 ND |2 ND T3 RND |27 ND | 2 ND | 2 ND | 4 ND | 203 T ND |38 T ND | 4 ND | 2 ND | 638 | 2 ND | 138 2 _ND_
Aniline gl 20 2 ND | 1T ND | 4 ND | A ND | 2 ND [ 4 ND | 4 ND | 2 ND | 3 ND | 2 ND | 3 ND | 2 NB | 2. ND | 2 ND| 4 NDJ 4 ND | 2 NDJ 4.ND | 4 ND| 4 ND | 2 ND | 4 ND | 231 S ND | 2 ND
bis(2-Ethylhexyl)phihalate gL 3 5 ND |2 ND_| 1 _ND | 286 107|868 204 3 ND | 2 ND | 2 N0 | 308 TND | TATND a2 | 1% 267 2 ND | 5% 4 ND_| 4 ND | 943 | 468 0.8 % | 7 ND .
g [Carbazale 1wl 10 Y ND | 7 ND | 4 ND | 4 NP | 2 WD | 4 ND | 108 3 ND | 2 ND |73 NG |72 ND |2 ND | 2 ND | 2 ND | 43d i73 > ND | 767 | 4 ND | 4 ND | 2 ND | 283 2 ND_|_102 399
Z " |Dibenzofuran ' —ugl 4 " ND | 2 ND | 4 ND | 1 ND [ 2 ND | 4 ND | 8.7 3 ND | 3 ND | 2 NB [ 2 ND |2 ND | 3 ND | 2 ND | 278 90 2 ND | 564 4 ND | 4 ND | 2 ND | 265 2 ND_| 674 | 2 ND
TH _ Fuoranthene ugll 16 TTNDY [ 3 NPT | 4 ND' | 4 KDY | 2 ND' | 4 ND* |3 Wpv | 3 NDF | 7 NDF | 3 ND* [ 3 ND* | 2 ND' | 3 MDY | 2 ND* | 884 235 TN | 843 1 53 109 24 8.7 T ND* | 230 3_NDY
* {Fluorene uglL 12 A ND | 2 ND | 4 ND | 4 ND | 2 ND ] 4 ND | 5351 [ 2 ND| 7 ND | 2 ND | 2 ND | 2 ND | 2 NP | 3 ND | 40.6 137 7 ND | 515 1 ND | 4 WD | 2 ND | 389 | 2 ND | 1o 7_ND
. Hexachiorobutadienc gl 0053 | 2 ND* | 3 ND° [ 4 NP* | 1 _ND* | 2 ND* | 4 ND* | 1 Np* | 2 ND¥ | 2 ND* | 2 ND* | 2 ND* | 7 ND¥ | 2 ND* | 3 ND* | 6 ND° | 6 ND' | 2 NDF | 4 ND* | 4 ND¥ | 4 ND* | 2 ND* | 4 ND* | 3 ND* | 10 _ND* | 2 ND*
m,p-Cresal uglL 7 G MO 1 6 ND | 10 ND | 10 ND | 6 ND | 10 ND | 10 ND | 6 ND | 6 ND | 6 ND | 6 ND | 6 ND | & ND | 6 ND | 416 2330 2 895 336 35 33 9[- 36 609 554
£ Naphthalene ugll 13 3 ND | JNB | 4 ND | 4 ND | 2 ND | 4 ND_| 219 TRD | 2 ND | 2 W0 3 ND [T3ND [L2 ND | 2 ND | 142 802 133 525 EETRE 541 360 | 248 173 451 16.5
= o-Cresol ug/L 7 TND | T ND | 4 ND | 1 ND | 2 ND [ 1 ND | 4 Nb | 2 ND | 3 ND | 2 ND | 2 ND | 3 ND | 2 ND | 2 ND | 8591 681 7 ND | 259 818 75.2 384 | 457 1 121 174
Pentachlorophenol gl ) T NDY | 4 ND* | 8 ND' | B ND* | 4 ND* | 8 ND* | 8 ND' | 4 _Nb* [ 4 ND' | 4 ND* | 4 _ND* | 4 ND* | 4 ND* { 4 ND* | 226 267 4 ND* | 508 418 42.8 10.2 388 3.2 250 241
g - |Phenanthrene gL 5 3 ND [T NP | 4 ND | 4 ND [ 2 ND | 4 ND | 562 T ND | 2 ND | 2 ND |3 ND | 3 ND | 3 ND | 2 ND | 125 430 | 2 ND | 186 8.8 9.92 6.03 126 2 ND | 382 335
3 Phenol ' gL 210 3NN [ 2 MD | 4 ND | 4 ND | 2 ND | 4 ND | _om > ND ] 2 ND | 2 N0 |3 ND |2 ND | 2 ND | 2 ND | 467 2500 | 200 980 216 330 |19 611 303 437 355
Loy . . .
Gs) | BMW-I | DMW-01 | DMW-02 | DMW-03 | DMW-04 | DMW-05 | DMW-06 | DMW-05 | DMW-090| DMW-10 | DMW-11 | DMW-12 | DMW-13 | IMW-01 | IMW-05 | IMW-06 | IMW-09. | IMW-10 | IMW-11 | IMW-110| IMW-12 | IMW-13 | MW-A | MW-B | MW-C
L o Critovias | 9062003 | J030009 | 3011016 | J030019 | 1030014 | JOIOI9 [ JO11038 | J062005 | JO62006 | J0S3019 | J062001 | J0G2008 | J062002 | J042011 | J042001 | J042008 | J042010-| JO42005 | J0S3002 | JOS3003 | JOS3001 { J0S3007 | JO30OI3 | JO30004 | J03000S
fi : 82500 | sntioo | smoa | snsmo | snamo | a0 | 8mo | spsoo | snsioe | sn3mo | spamo | spomo | snamo | snsme |\ aneo | s/yme_| snsio | snzeo | snamo | 8neo | snmaco | 8o | smwyoo | snemoe | snomo
B Arochior-1242 wglL D) ND | 02 ND ] 62 ND [ D2 ND |03 ND} 62 ND |02 ND |02 ND| B2 ND| 02 RDJ 62 N[ 02 ND | 02 02 ND |93 ND [ 62 ND |02 ND| 02 NDJ 02 Np |02 ND |02 ND| 02 NG| 02 NDJ|O2 NDJ 02 ND
R Arochlor:1248 g, W2 ND ] 02 nD [ 02 nD | 02 ND |02 ND |02 NDJ 62 ND ] 62 ND | 0d Nb | 02 ND| 03 NP 02 ND | 02 02 _ND 1 0.2 ND | 02 ND ] 02 ND |02 ND| 02 ND |02 ND 02 ND | 374|037 ND
' Arochlor-1254 . gL G ND [07 @D | vl wD 82 ND ] 03 NI3 | 6.2 NB | 02 ND | 02 ND | 62 ND | 02 ND |02 ND | 62 02 ND | 03 ND| 143 | 02 ND| 482 |02 ND | 02 ND | _ 36l 02 ND | 02 ND | 02 _ND
Asochlor-1260 ugt I TN IR SO TR N 02 WD (02 WoT|To2 Wb {02 aD [ o2 wh Al wh [z 02 NP | 02 ND {03 _ND | 02 ND | 02 ND | 02 ND | -2 Wb {02 Wb {03 M
£ Total PCBs| _ ugL 02 | ND i ND i A ND_ i ND_j ND_ I ND B UUND i ND i UND P TND i No_ 143 — _J_ND__ 361 __ND {77374 ND_
w SAMPLER]  Gs1 | BMW-L | DMW-01 | DMW-02 [ DMW-03 | DMW-04 | DMW-05 | DMW-06 | DMW-09 | DMW-090[ DMW-10 [ DMW-I1 | DMW-12 | DMW-13 | IMW-01 | IMW-05 | IMW-06 | IMW-09 | IMW-10 | IMW-11 | IMW-110 | IMW-1Z | IMW-I3 | MW-A | MW-B | MW-C
[WETALS| 1 Critoriar | 9062003 | J030009 | Jortoi6 | Jo3oo1s | Jo3oots | Joirots | Jotro1s | JO2005 | J062006 | J0S3019 | JO62001 | JO62008 | J062002 | J042011 | J042001 | J042008 | J042010 | J042005 | Js3002 | 3053003 | J0S3001 | J0s3007 | J030013 | J030004 | J03000S
B . . 872500 | 8100 | 8m00 | 81sm0 | 8400 | 8900 | 8om0 | 8n2smo | 872800 | 830 | sndioo | 82900 | 8ndmo | snswmo | snewo | snveo | snsmo | snmo | smamo | smae0 | spamo | smamo | snuco | smomo | ssoso
b Arsenic mg/L 005_ {0004 ND|0:004 ND|0004 ND|0.O0M ND|000d ND|0.004 ND| 0.025  |0.004 ND|0.004 ND[#004 ND|0004 ND|0.003 ND] 0004, ND| 0.003 0173 15.7 0.081 131 502 | 4.89 0318 1.49 0.068 0.683 0.079
g Barium mg/L. 048__| opa 0034 0.057 0018 0,021 0.038 0023 | 0043 0044|0057 0,105 0.055 0.604 0.008 0067 | 0.0%6 0:062 0128 | 0139 [ 0.128 0.343 0.320 .01 0043 0.043
Cadmium mgL | 00025 [0.0005 ND|0.0005 NDJ(.0005  NDJo.0005 NDJ0.0005 ND0.0005  NDG.0005  NDIn.o00s NDJ0.0605  ND0.0005 _NDD:0005_NDD0005 _NDJ0.000s  NDI.000s _ND| 0.006 | 0.002__ND[0.0005 ND| 0002 ND[0.0005 NI 0002 ND]0.002 ND]0.002 ND|0.0005 ND0.0005 NDJ0.0005 NI
. Chromium mg/L 0.08__|0.001 NDJ0.001 ND|0.004 NDJ0.004_ ND|0.001_ND|0.001 ND|U00) ND|0,004 _ND|0.004 ND|0.803 ND| 0,007 0012|0004 ND| 0.094 0197 | 0258 0051 | 0.405 0.901 | 0.857 122 0.684__ | 0049 0194 | 0013
B Copper mg/L 0.097_10004_ND| 0007 _|0.004 ND|0.004 ND|[0.00i ND| 0006 __|0.004 ND| 0008 0008 __]0.004_ND| 00110 0.011 0.004 0011 0.078 | 0.022 0.032 0,016 0028 | 004 0.014 0032___|0.004 ND|_0,009 0.019
Lead mgL | 0011|0003 NI| 0.008 0004 o002 _ND| 0,002 0,004 0004 ] 0.007 0,008 0,007 0,005 0006 |._ 001 0,004 0.048° 0,035 0.064 0059|0008 ND)_0.01 0.02 0.000 0,004 0014 __| 0019
Mercury mg/L__|.0:0000013 J0.0007 ND¥0:0002 ND¥0.0002 ND¥|0.0002 ND¥[0.0002 ND¥0.0002 ND*0.0002_ND*[0.0002 ND*|0.0002 ND*|0.0002 ND#0.0002 NDH0.0002 ND#0.0002 ND*|0.0u02 NDY_0.0896 0.487 0.0215 | 0.487 | 0.0387 | 0.0494__| -0.0016 2.32. 0,0021 0.015 | 0.0013 _
Selenium mg/L 0005 |0.001_ND|.0.001_ND|0.004 ND|0,004 ND|0.904 WND| 0,005 _ [0.001 ND| 0004 ND|0:004. ND| 0004 _ 10004 ND| 0006 _]0004 NDI0.003 NDI_0.01 0.013__ [0.004 ND| 0015 | 0.024 | 8.023 0.018 0.033 {0004 ND| 0.008  ]0.004 ND
- Zinc T mglL 013 | 0.01_ND|_ _00% 0024 0013|0010 10032 001 _ND| 0071 0.066 0.01%, 0.017 002 | 00i8__| 001 _ND| 0206 0045 0.05% 0.068 0,04 0,062 0046 0.081 0.02 0.035 0.014
G 1 [FAMPLE®]] Sl BMW-1 | DMW-01 | DMW-02 | DMW-03 | DMW-04 | DMW-05 | DMW-06 | DMW-09 | DMW-090] DMW-10 [ DMW-11 | DMW-12 | DMW-13 | IMW-01 | IMW-05 | IMW-06 | IMW-09 | TMW-10 | IMW-11 | IMW-110] IMW-12 | IMW-13 | MW-A | MW-B | MW<C
: | Ceitorias | 062003 | J030009 | Jo11016 | Jo30019 | J030014 [ J011019 | Jo11018 | J062005 | J062006. | JOS3019 | J0G2001 | JOG2008 | J62002.| J042011 | JO42001 | J042008 | J042010 | JO42005 | Jos3002 | JS3003 | J0S3001 | J0s3007 | J030013 | 3030004 | JO3000S
[inorGaNics| r 8500 | snioo | smio_ | snsmo | snamo | a0 | somo | 8newo | 82800 | 873/00 | 840 | 89w | sndi0 | e18/0 | snemo. | snzmo | snsmo | sneo | spaeo | 8n20 1 spaoo-| spae | snuwee | smowmo | snonmo
Chloride ‘mg/L 0| 188 192 557 402 641 151 661 42| 243 142 328 N/A 166 487 | 100 | 87 849 949 933 835 1180 893 _ 41 L 1010 197
{Cyanide, Total "mg/L 003 _[005 _ND|0.005_ND| 0008 _ |0.005 ND|0.005 ND|0.005 ND| 0029 0005 ND|0005 ND|oons_ND| :017 __ [0.005ND| 0405 _ND]_0.039 33 9.28 112 15.7 595 6.04 16,5 7.62 0.78 291 5,65
Nitrogen, Ammonia___- myL_ | 0025 | 067 025 _ND|_ 042 0.27 0.94 0.28 0.72 0.76 0.56 1.08 0.46 NA 0.67 | 047 88 334 4.1 383 | 40.1 403 | 589 951 798 | 123 3.45

Bold results indicate GS1 Criterion exceedance.

N/A - Not enalyzed .
*'Indicates laboratory non-detect with MDL greater than GS| criterion.

+ Source - Operationial Memorandum No. 18 or MDEQ Background Value.
ND - Non-Detect (Not reported above laoratory detection limits).
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e Table 11

BASF Riverview, Michigan )
Groundwater Samples ’ -
GSI Criteria Comparison -
e Printed: 1/31/0
g . _
[SAMPLE#] | g1 | MWD | MW-D0 | MW-E | MW-G | MWH [ MW-1 [ MWJ [ MWK [ PZI PZ2 PZ3 PZ+4 PLS PZ6 | SBOI | SB02 | SB-03 | SMW-01 | SMW-02 | SMW-03 | SMW:04 | SMW-04-99 SMW-040 | SMW-0S | SMW.05.99]
B ol S50 jort012 | Jor1013 | Jo1to17 | Jo11007 | Jo3oo2o | Jo3oozr | Jod2003 | Josoors | Josooos | Josooir | Josoosz. | Jo3oooz | oseoo3: | Josooor | Jortorr | Joriooe | Joriots | J03001s | Jorioie | Josooio | JOs3017 | J011003 | Jos3016 | Jo2002 | JO11004 |
[voLATILE ORGANICS | Criteriat |~ io/00 8/8/00 8/5/00 870 | snsmo | snsmo | snemo | smamo | simomo | snyeo. | smuoo | snowmo | snomo | snomo | smsmn | amssoo 89/00 | 84S0 | 980 | 81400 | 8723/00 8/4/00 31300 | 8/16/00 817/00
o 1,2-Dichlorob ug/L 16 .6 8.6 T ND | 1 ND | 2 ND | 2 Nb | 3 ND |10 NDJ 3 ND | 3 N> 1 1T ND 130 ND* ] 3 ND | 4 NIy | 2 ND | F ND | 3 ND | 3 ND | 2 ND | | _ND_| 36 _ND*| 1 _HD |30 ND*| 3 ND I_ND
1,2 Dichloroethane " uglL 3 120 130 71 Y MD | 3 ND ] 2 ND | 3 ND | HD*| 3 ND | 3 RND. | 2 ND |3 ND*| 5 ND | 5 ND | ¥ ND | 1 ND | 4 ND | 3 ND [.3 ND | 1 ND |30 ND*| I ND |40 ND*] 4 ND | T ND
g 1,2-Dichloropropane. ug/lL 51 | 12 13 21 I ND [ 2 ND | 1 ND | 2 ND | 9 ND | 2 Nb | 2 ND | 1T ND | 2 ND*{ 3 ND 2 7 ND | | ND | 2 ND | & 2 ND | L ND 20 ND*| 1 ND _[20 ND*| 31 -] & WD .
Acetone ug/L 1700 2300 2500 370 ] 36_ND | 20 _ND | 6000 2600 0 ND | 20 NO | 300 170 100 _ND | 60 ND | 1100 W ND | 7 ND | 450 350 W ND | 6 ND | 2000 20 ND | 600 _ND | 11000 20 ND_
Beazene wi | 12 26 28 53 T ND | 1 ND | 1 _ND 39 590 NPT K ) 9 | 190 a1 iR " ND.] 1 WD | 1 Np | 1T ND | 1 _ND | 140 [ ND 120 18 T ND
51 : Chlorobenzene wil | 41 T ND | 1 NDJ 1 WD | T RD ]V RND [ 1T ND | 1T ND [+ N0 1 I RND] T ND [ 1 HB |- 16 - 1 D 33 T ND | 1 ND | L ND | I NDJ 1 ND | LND 19 I ND | 10 ND | 1 WD T ND
i Ethylbenzene. wl | 18 1 54 LN ] UMD ] VRO UL ND | 2N [ 9 Np | 2 WD | 2 R | 1w 19 ] 2 WD ] 3 RD ] 2 Wb ] v WD | 3 ND ] 2 ND [ L ND L T ND {10 ND| 1 _ND 193 ND*| 2 ND T ND
[ m.p-Xylene ugll - 35 1 Y 2 I ND ] T ND | 1 RD | 1 ND T 1 ND 9 9. [ a1 Y T8 ] I ND |t N0 | 1T ND | 1 ND | T ND | I ND | 7 ND T ND | 20 ND | 75 T RD
Methylene chloride 1 gl 4 320 330 | 712 < KD 62 S ND | 5 ND | 140 3 ND | 66 | 610 1 o1 | 300 5 ND | 5 ND | 5 ND 8 | 5 ND | 5 ND | 11000 5 ND | 9600 990 5 ND
. o-Xylene wg/L 35 72 ® | il T ND |.1L ND | 1 WD | 1 WD 03 ) 6| 15 31 7 6.9 T ND | 1T WD | T ND | T ND [ I ND [ 1 NB [ 8 ND I ND | & ND 79 I ND
# ‘1Styrene . ug/L -80 I ND 1 ND I ND i ND | ND | | ND I ND 4 ND I ND 1 NI | 1 WD 6 NP 1 ND 1 ND ! J ND | NI . ND I ND I MD I ND 7 NI 1 ND 7 ND 1 ND I ND
£ Tetrachloroethene ug/L 1 73 3.4 18 1T ND | 3 ND [ 2 ND | 3 ND | 10 ND| 2 ND | 2 ND | 1 _ND 34 3 ND | 3 ND | 3 ND | | ND | 2 ND 1 2 ND | 2 ND | 1_ND 110 1T ND | 20 ND | 3 _ND T ND
Toluene “Tugll 140 .| 130 K a1 i ND ] 1 ND ] 1 _ND | 49 380 05 86 29 "240 ] i T ND | I ND ] L ND L Np ] 1 ND | I _ND 5 I ND | 10 ND |13 I_ND
{Trichlorotihene g ugl 29 D 1 I ND | 2 RD | T ND | 2 WD | W WD | 2 MD | 2 Wb ] ) Ry | 20 ND| > ND ] 3 ND | 2 ND | L WD | 2 ND | 2 ND ] 3 N0 | 1 Np | 230 1 ND 180. 3 ND I ND
7 [Vinyl chloride ug/L 15 46 55 9.9 > ND | 2 ND | 2 ND | 2 ND |6 N | 33 TRD L 2 ND | 9 ND | T ND | 2 ND | 2 ND ] 2 ND [ 2 ND. | 3 ND | 2 ND L 2 ND | 10 ND| 3 ND |00 ND | 2 ND | I WD
i Xylenes, total T ugll 35 TN R 31 I ND | 1 ND | 1 ND ] 1 ND 39 T ND s A 7 93 1.7 1T ND | 7 ND | 1 ND ] 1 N0 | vt ND ] T ND | 7 ND I ND | 8 ND | 154 T ND
84 i : . ! . . : :
[sampLER]| Gsi MW-D | MWD0 | MW-E | MW-G | MW-H | MWl | MWJ | MWK PZ-1 FZ2 PZ3 PZ-14 PZ5 PZ6 | SB-1 SB0Z | SB03 | SMW-01 | SMW-02 | SMW-03 | SMW-04 | SMW-04-95] SMW-040 | SMW-05 | SMW-05-99
= 1 9% 1 jorroi2 | Jorimaa | Jorio17 | Jorno07 | Josoo20 | Josoo21 | Jo42003 | Josooss | Josooos | Josworn | Jozeoiz | Joscooz | Josooos | Joseoor | Joitein | Joireos | Joro1s | Josoors | Jortoro | Jo3ooio | Jos3017 | Jo11003 | Jos3ols | Joqao02 | Jo11004
g7 SEMIVOLATILE ORGANICS| | Criterint | “gip0 | “ggng | somo | smoo_| snswo | siasmo | sriemo | sneoo | snowo | snwoo | smueo | snomo | snyeo | snowo | smoo | sewo | sowo | sismo | smwo | snamo | snsmo | waoo | snsmo | snewo | smmo
g1 1,2.4.5-Tetrachlorob gL 28 | 1 ND' | 4 ND' | 4 ND* [ 2 ND* | 2 ND* | 2 ND* | 4 ND* | 4 ND* | 4 ND* | 4 ND* | 2 ND* | 10 ND*| 4 ND* | 4 ND* | 4 ND® { 4 ND* | 4 ND* | 2 ND* | 4 ND* | 2 ND* | 3 ND" | 3 ND* | 2 ND* | 2 ND* | 2 ND*
LES 2,4,6-Trichlorophenol g/l 44 |73 ND | A ND | A ND [ T ND| 3 ND | &l 1 ND | 736 1 ND | A ND | 2 ND | 20 ND| 4 ND | 4 ND | 4 ND | 4 ND | 89 3 ND | 4 ND | 2 ND | 406 7 ND a3 4.1 2 ND
2.4-Dichlorophenol g/l 19 I ND | 4 ND | 4 ND | 2 ND | 2 ND | 213 169 4 ND | 4 ND | 4 ND | 2 ND ] 8 ND | 4 ND | 4 ND | 407 4 ND | 873 Y ND | 9.4 7 ND | 398 7 ND 6.61 346 | 2 ND
- 2 4-Dimethylphenol ug/L 380 181 | 243 359 SND | 3 ND | 2 ND [ 113 T ND | 4 ND | ol 1.68 716 4 ND | 4 ND | 132 A WD | 1 ND | 2 ND | A ND | 2 ND | 2 ND| 2 ND | 2 RD 30" 7 ND
7 2-Chiorophenol ' gl n S ND | 4 ND ] 4 ND| 2 ND| 2 ND | 2 ND| 4 NDJ 4 ND| 4 ND| 4 ND| 2 ND | 9 ND| 4 ND | 4 NDJ 4 ND | 4 NDJ| 4 ND | 2 ND | 4 ND| 2ND{ 2 ND | 2 ND [ 2 ND | 174 2 _ND
B Acenaphthene ug/lL 19 T3 ND |4 ND | 4 ND T 32 ND ] 2 ND| 2 ND | 4 ND| 4 ND | a ND | 4 ND | 2 KD | s ND | 4 ND | 4 ND| 4 ND ] 4 ND | 4 NDJ 2 NDJ 4 ND| 2 ND [ 607 7 ND 7.87 545 7 ND
o Aniline . sl | 20 359 34 -] 700 2 ND | 2 ND | 2 ND | 4 ND | 4 ND | 4 ND | 4 N> ] 2 ND | 4 ND | 4 ND | 4 ND 1 I ND | 4 ND | 2 ND|] 3 ND| 2 ND | 2 ND| 2 ND | 2 ND [ 2 ND | 2 ND
bis(2-Ethylhexyphthalate -} wg/L n 189 164 104 WD | 2 ND | 14| s 1 ND ) 2, i ND | 2 ND | 13 46.3 {KE T ND | 4 ND | A WD | 2 ND ] S NDJl 2 ND ] 2 ND | 3 WD | 2 ND | 202 7 ND
i - {Carbazole T wi | 10| 217 3Ll 5.04 ARD | 3 ND | 2 ND | 543 T ND | 4 ND | 4 ND | 3 ND | 248 1 ND | 487 T ND | 4 ND .| 4 ND |  ND | 4 ND | 2 ND | 568 3 ND 955 | 39.1 7 ND_
; Dibenzofuran wgl | 4 4.5 2.7 T ND | 2 ND | 2 ND| 2 ND | 4 ND| 4 ND | 4 NDJ| 1 ND| 2 ND | 231 A ND | 4 ND | 4 ND ] 4 ND | 4 NbD | 2 ND| 4# ND | 2.ND | 432 7 _ND 6.1 24.1 2 ND
. Fluoranthene g/l 16 39.1 59.3 8.67 3 ND* | A ND* 7 4.96 i ND* | 4 ND* | & ND* | 2 ND* | 419 1.3 a5 1 ND* | 4 ND* | 4 ND* | 2 ND* | 4 ND* { 2 ND* | 3.61 7 _ND* | &1 416 7_ND*
: Fluorene 1 egil 12 158 2 L ND | 2 ND | 2 ND | 209 127 T ND | 4 ND | 4 ND | 2 ND | 233 A ND | 4 ND | 4 NDJ 4 ND.|] 4 ND | 2 ND | 4 ND | 2 ND | 414 7 ND 672 | 331 7 ND
, : Hexachlorbutadient g/l 0053 | 4 ND* | 4 ND* | 4 ND* | 2 ND* | 3 ND* | 2 ND* | 4 NO* | 4 ND* | 4 ND* | 4 ND* | 2 ND° | 10 ND* | 5 ND* | 4 ND* | 4 ND* | 4 ND* | 4 ND* ] 2 ND* | 4 ND* | 2 ND* | 2 ND* | 2 ND* | 2 ND* | 2 ND* | 2 ND°
m,p-Cresol T T ikl 854 158 6 ND | 6 ND | 6 ND | 584 87.9 10 ND | 283 6 ND | 434 10 ND | 673 10 ND | 10 ND | 10 ND | 6 ND ] 10 ND | 6 ND | 385 5 ND | 66l 339 5 _ND
* [Naphthatene wglL [ 194 223 25 2 ND | 2 ND | 2 ND 8 1 ND | 4 WD | &7 169 286 548, 8.4 4 ND | 4. ND. | 4 ND | 2 ND ] 4 ND | 2 ND | 439 2 ND_ | 613 224 2_ND
o-Cresol /L 71 233 267 | 492 3 ND | 2 ND | 2 ND | 351 58 4 WD | 626 6.33 122 A ND | 141, [¥) T ND | 4 ND | 2 ND | 4d ND | 2 RD | 679 7 _ND 15.7 5.6 2 _ND
Pentachlorophenal wll |18 147 129 | 351 1 NDY | 4 ND* | 778 B_NDY | 195 § ND* | 713 16.1 381 8§ ND* | 823 g8 ND* | 8 ND* | 84 "3 ND* | 8 _ND* | 4 ND* | 348 4 _ND* | 523 | 60.6 4 _ND*
: Phenanthrene wglL 5 603 9.0 | 118 7 ND | 2 ND | 567 13.2 413 4 ND | 4 ND | 247 70.8 727 873 | 1 ND | 4 ND | 4 ND ] 3 ND | 4 WD | 2 ND | 9.6 2 ND 14 87.4 3 ND
i Phenol ug/lL 210 71 770 117 3 ND | 2 ND | 2 ND | 694 166 . ] 4 ND | 351 .6 347 1 ND | 545 T RD | 4 ND | 1 3 ND | 4 ND | 2 ND | 258 2 ND | 373 167 7 _ND
. [sampLEs] Gsi "MW.D | MW-D0 | MW.E MW-1 | MW-J | MW-K | Pz1 ] PZ2 PZ3 PZ4 | PZS | .PZ6 | SBOI SB-02 SB-03 | SMW-01 SMW-03 | SMW-04 | SMW-04-95] SMW-040 | SMW-08 | SMW-05-99
- Crivorias | 9011012 | 3011013 | 3011017 2030021 | J042003 | JO30D1S | JO30ODS | JO30OI1 | J030DI2 | J030D02 | JO30008 | JO30ODI | JO11011 |- JO11009 | JO11015 | Jo30018 J030010 | JOS3017 | J011003 | JOB3016 | J042002 | J011004
. 8/8/00 8/8/00 81500 | 8nemo | snamo | smemo | smuoo | sniee | smome | snyoo | snemo | \smrwmo 8/8/00 8/9/00 | 8/15/00 8/14/00 | _8723/00 8/4/00 | ‘sn3mo_| 8/16/00 8/7/00
‘Arochior-1242 _ gl 02 ND |02 ND. 02 ND |02 ND |02 ND |02 ND |02 ND |02 ND.| 02 NDJ 02 ND |02 ND [ 02 ND | O02.ND] 02 NDJ 02 ND 02 ND |02 ND| 02 ND ] 02 ND| 02 ND| 02 ND
Arochlor-1248 g/l 62 ND | 02 ND 0646 | 02 ND | 02 ND [ 02 ND] 02 ND [ 02 ND| 02 ND |02 ND] 02 ND |02 ND| 02 ND] 02 ND| 02 ND 02 ND | 02 ND | 02 ND | 02 ND| 258 0 ND
Arochlor-1254 T e 510 02 ND | 02 ND |0 %2 ND | 02 ND | 655 |. 039 | 02 ND| 02 ND | 02 ND | 02 ND | 02 ND 02 ND | 02 ND | 02 ND | 02 ND| 02 ND| 02 ND |
, Arochlor-1260 “ug/l ' ND | ' ' ND | 0.2 ND | 02 ND | 02 - 02 ND | 02 ND 02 ND |02 NDJ 02 ND [ 02 ND|[02 ND| 02 ND |
; ' Tolal PCBS| _ug/L 02 ) CUND L TTNDT TS QN TUTND T ND ND_ | _NB__[TTND T 288 NG T
b , : @ Gs1 | MWD [ MW-D0 | MW-E | MW-G | MW-H | MW- | MW-J | MW-K PZ-1 PZ2 | PZ3 PZ4, PZS PZ6 SB-01 SB-02 | SB-03 | SMW-01 | SMW-0Z | SMW-03 | SMW-04 | SMW-04-95] SMW-040 | SMW-05 | SMW-05.99
T = : Criverias | 9011012 | J011013 | J011017 | J011007 | Jo30020 | J030021 | J042003 | J03001S-| JO30006 | JO30OII | J030012 | JO30002 | J030003 | Jo3001 | Jsoitort | Jortoos | Jotors | Jo3001s | Joitoto | Jo3ooro | J0s3017 | Jo11003 | sossois- | Joazooz | Jorions
| [METALS]. . riteriat | gm0 |  8/8/00 89/00 | sro0 | snsioo | snsion | snewo | simamo | snewmo | snnoo } smwoo | snomo | saomo | snemo | ssoo 8/8/00 89/00 | snsio | s/mm0 | s/4/e0 | 8p30 8400 [ 8300 | smemo 81100
, ‘Arsenic T men. 0.05 14.3 13.7 222 0004 ND| 0.168 0.869 0.127 0.201 0.122 015 | 0035 0262 | 0.308 0.065. | 0.622 0.011 | 0216 0.055 | 0201 |0.004 ND| 0095 | 0.004 ND| 0.101 0.526 | 0004 ND
i Barium T mg 048 | 0.020 0.019 0021 | 008 0167 | 0039 0338 0.167 0396 0:062 0.021 0.038 0.368 0.024 0375 0075 | 0.09% 0.135 0.381 007 | 0.107 0.032 0.1 | 0019 0.053
‘[Cadmium T "mgL | 00025 [0.003 ND]0.00> NP| 00014 [0.0005 ND 0,007 ND| 00009 |0.002 ND|0.002 ND|0:0005 NOW.000s NOnan0s  NHJ0.0035  ND0.0005  NDD.AG0S NI 0002 ND[0.0005 Nl 0.002  [0.0005 ND2.001 ND|0.0005 ND{0.001 ND| 00022  |0.0005 NIj0.0005 ND| 0.0005  ND.
Chromium mgl 1. 008 | 0.139 0.123 0068 L 0011 | 0286 | 0046 0.288 0.663 0.164 1,092 D017 0.142 0428 | 0.05 0.463 0.017 3.43 0:071 0.566 _ ]0.004 ND| 0071 0:004 ND | 0072 0.079 0.006
i Copper : /L 0.097 | 0.013 0.012 0.079 | 0011 | 0039 | 0.0 0.029 0019 0.013 0.006 0.022 0.015 0:06 1 0.033 0.012 0.023 0.298 0018 6.033 0.008 0.008 0.009 0.006 0.018 0.008
] Lead mgL | 0011 | 0.011 0.011 0.798 | 0.004 _|0:004 ND| 0.012 0069 |0.008 ND| 0.006 0,005 0.022 0.039 0005 | 0413 0.01 0.021 | 0.0 0.006 0.012 . |0.000 ND| 0.006 0.004 0:003 0.016 | 0.002 ND
3 Mercury mg/L | 0.0000013 0.919 0.716 0341 | 0.0003 | 0.0012 | 0.0008 0.113 0.0387 | 0.0016 | 0.0147 | 0.0034 0372 0.0033 | 0.0181 | 0.0008 | 0.0003. | 0.0296 | 0.0003 | 00008 _ [0.0002 ND*| 0.0009 | 0.0002 ND*| 0,0006 | 0.0189 10.0002 ND*|
{Selenium me/L 0.005_ | 001 0:009 0004 |[0.004 ND| 0022 |0.004 ND|0.008 ND'| 0018 | 0,009 0004 |0.004 NDJ 0.0 0.03 0004 ND| 0.019 |0:004 ND| 0.034 |0004 ND| 0011 0004 ND|0.004 ND|0:008. ND*]0.004 ND| 0004 | 0004 ND
o : Zine me/L 0.03 |00 ND[002 ND| 0224 | 0035 0.027 0.051 0.045 0041 [ 0017 0011 | 001 NDJ 0033 0062 | 0.065 0.135 0.032 0:145 0.02 0.042 0.014 0.03 0.099 0078 0.045 -] 001 ND
anries]| o1 MWD | MWD0 | MW-E | MW.-C | MW-H | MW1 | MW-J | MWK | Pzl PL1 ¥Z3 | PzZ4 PZ5 PL6 SB-01 | SBM2 SB-03 | SMW-01 | SMW-02 | SMW-03 | SMW-04 | SMW-04-95] SMW-040 | SMW-05 | SMW.05:95
: Critorias | 011012 | J011013 | Jo11017 | Jo11007 | J030020 | J030021 | JO42003 | J03001S | J030006 | J300LI | J030012 | JO30002 | JO3000B | J030001 | JOTIOIL | JOI1009 | JO1101S | J030018. [ 3013010 [.J030010 | JOSIOL7 | J011003 | JOS3I0I6 | Jo42002 | JO11004
|INORGANICS | ' e oo | smmo | smoo | smoo | sasio | sismo | sieme | sneoo | snomo | simueo | snueo | spomo | snyoo | snome | emioo | smioo | ssmo | snsmo | sswo | 840 | 8p3joo | 8/4m0 | 8r3m0 | snemo 8/7/00
Chloride _ mg/L 50 613 622 238 466 1420 539 528 1340 3590 1050 316 1420 3260 742 590 | 331 1580. 106 664 | 805 561 138 | 590 564 127
Cyanide, Total me/L 0.02 9.56 947 | 149 0.188 2.81 051 | 278 248 2.1 133 0.53 2.42 103 [ 1.8 4.75 0.098 2.48 0.45 0.79 0.035 0.936 0.006 0.943 2.07 0.131
Nitrogen, Ammonia me/L 0.029 | 286 8.8 6.95 5.06 9.18 5.61 E7) 382 4,55 10,9 1.69 15.8 13.6 R 2.1 812 46.1 .94 244 0.58 10.8 3.98 10.5 734 | 031

Bold results indicate GSI Crilerion exceedance.

LA . N/A-Not snalyzed :
" 1 * Indicates laboratory non-detect with MDL greater than GS| criterion.
5 + Source - Operational Memorandum No. 18 or MDEQ:Background Value.

ND - Non-Detect (Not reported above lnoratory detection limits).
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" ‘Table 11

il BASF Riverview, Michigan
vt Groundwater Samples
GSI Criteria Comparison
I Printed: 17310
L :
[SAMPLE 4] | gy | SMW-06 | SMW-06.59] SMW-07 [ SMW-08 [ SMW-09 | SMW-10 | SMW-11 | SMW-12 | SMW-I3 | SMW-14 | SMW-15 | SMW-16 | SMW-17 | SMW-18 | SMW-19 | SMW-190 | SMW-20 | SMW-21 | SMW-22 | SMW-23 [ SMW-230] SMW-24 | SMW-25 | SMW-16 | SMW-260] SMW-27
0| Jo42007 | J011005 | J011002 | JO11001 | JO42009 | J042006 | JOS3004 | J042021 | JOS3018 | J042019 | J042020 | J0s3009 | J0s3008 | J042013 | J042014 | J04201S | Jod2016 | J042017 | Jo42018 | J0S3005 | J0s3006 | Jos3ora | Jossors | Jossoar | Jossorz | Jos3o13
VOLATILE ORGANICS Criteria* | ‘gnaoo | 80 | s | samo | snsioo | snoo | smaco | snuoo | smamo | spioo | snuoo | smamo | spaeo | spiee | snuee | smiwo | seuee | snimo | snueo | snmao | smamo | sname | snsmo | snawo | sname | ‘smsmo
i 1 2-Dichlorobenzene. wpL 16 3 ND | 2 RD | I NP ] T ND | 4 ND | 28 T ND | 2 ND |30 NDF | 1 N 1 ND | 1 NP 1 ND | I ND | 1 ND | 1 ND [ 30 NO"[ 1 ND | 3 ND J.1 NDJ 1T ND | 17 I ND [ F ND | 1 ND | 351
i 1,2-Dichloroethane g/l 3 25 T ND | I ND ] T ND | 5 ND | 35 T ND | 3 ND |40 NG| 6 U ND v up | 1 ND | 1 ND | 1 _ND | I _ND | 320 1T ND | I ND | 1T ND ] 1 ND ] 13 7 ND |37 36 55
i 1,2-Dichloropropane g/l o1 14 7 NP | 1 ND | 1D 10 34 37 WD | 2 Nb [ 20 MDY | 16 T ND | L ND | T ND | 1 WO 1 ND | 1 ND |30 ND* ] T NP | 55 [ ¢ ND | 1 ND | 23 1 ND | 17 Y 1
Acetone - ug/lL 1700|1200 W WD | 30 NO |87 B 2300 860 74 360 ND | 16 0 N [TI6 ND ] 9 ND | 5 ND | 5 ND | 8 _ND | 300 ND| 6 NO | 4000 | 10 ND | 20 _ND | 20 ND | 20 _NDJ| 220 [2000 NDY 1300
- Benzene uglL 12 I8 T I 140 53 8 i w7 W | W T M | VWD i3 7 N L U ND L 1 ND | 2500 i Wb ] 33 | I Ml 1t ]| B 3% | 27 38
g} Chlorobenzene ug/l 47 1 ND 1 NI | ND 1 HND 1 NBR | - ND L ND ] 1 ND 8 ND | + MY | | Wb | ND 1 ND 1 ND 1 ND I N | 430 I ND I ND | U ND 1 ND I ND I ND | ¥ ND 1 ND I ND
i Etliylbenzene gl 18 T ND | 2 ND | T Nb | 1NV | 2 ND | 2 ND | 1 NDJ 3 w0 130 NDF| T nb { L_ND | 1_RND X | N5 [ 1 _ND | _1_ND _[_190 T ND | 2 ND | 1 ND | T _ND 2 6.1 74 33 3 ND
{m,p-Xylene ~ uglL 3s Wb | 1T N0 | 1 ND | 1 ND | 39 2], I ND | I ND | 9 ND | 24 1 ND | I _ND | 25 1 NO | 1 _ND | | _ND _|_s00 i ND | i ND | 1 ND | _1_ND 2 T 7 32 13
Methylene chloride T uglL 47 7] S ND | 5 ND | 5 ND | 5 ND | 350 5 | 8 | Np| W 5 ND | S _ND i T ND | 5 ND | 5 ND | 1800 S ND | 5 ND | ® 75 5 ND | 5 ND | 130 140 460
by ’ o-Xylene . ug/L 35 .1 ND I ND 1 ND | ND ] 11 I ND 1 ND 10 ND 1.2 I ND 1 ‘ND 1.5 | ND 1 KD 1T ND 300 I ND 1 ND 1 ND 1 ND 1.8 7.8 : 1 27 18
£ Styrene gl 80 | T N | T ND | T N | ) ND | L RD | S8 T ®D_| T ND | & #Hb | T wD [ F ND | T ND | T ND | J ND | T _ND | I _ND | 250 I Nb | I ND | 1 ND | 1 NDJ I ND I 1 WD 2J i _ND | 1 _RD
% Tetrachiorocthene ™ ugll Ti Y ND {3 ND | I ND ] 1L ND| 3 ND[ 635 T ND [ 2 ND |90 Nb | L ND ] 1T ND | 1 ND ] t ND | 1 ND | 1 ND | T ND |20 ND| I NDJ| 2 ND| I NDJI 1T ND| I ND'| ¥ ND 15 i ND | 2 ND
{Toluene. T 140 33 T T N B T 33 D 8 A L RD ] 1 WD § 12 I ND | 1 _ND | 1 N | 1500 T ND |7 T WD | 1 WD | i BT 3 I3 53
[Trichioroethene gL 39 | 2 wb{ 2 RD | L ND | 1L ND | 67 TND | 2 ND | 2 RD | 30 ND ] L ND ] T ND | 1 Np | L ND | 1T ND | L ND | I ND 20 ND|VUND L 2 MDD ] I NDJ I ND]T 1T ND | T ND 1 7 WD 1 NO 1 6
{Vinyl chlonide g/l s 2 3 ND | 2 WD | 2 ND | 28 | 66 T ND | 2 ND | 10 ND | Y HD [ 2 R0 [ 2 ND | 2 ND | 2 ND | 2 ND | 2 ND |10 ND| 2 ND |2 ND ] 2 ND | 2 ND |2 ND | 38 o0 9.6 17
¥ylenes, total wgt | 35 i M0 | 1 np | 1 ND | I_ND 3 20 T ND | T ND | 5 ND |36 1 ND | 1 ND 3 i ND | 1 _ND | 1 _ND | 800 T NP | 1 ND | 1 ND ] L ND | 3B 188 8 59 30
[SAMPLE#]| Gs1 | SMW-06 | SMW-06-95] SMW-07 | SMW-08 | SMW-09 | SMW-10 | SMW-I1 | SMW-12 | SMW-13 | SMW-14 | SMW-IS | SMW-16 | SMW-17 | SMW-16 | SMW-19 | SMW-190 ] SMW-20 | SMW-21 | SMW-22 | SMW-33 | SMW-230] SMW-24 | SMW-25 | SMW-26 | SMW-260] SMW-27 |
- o> | 3042007 [ Jorre0s | Jo11002 | Jo11006 | J042009 | Jo42006 | J0S3004 | Jo4z021 | J0S3oi8 | Jo42019 | J042020 | JOS3009 | J0S3008 | J042013 | 1042014 | Jo42015 | Jo42016 | Jo42017 | Joa2018 | Jos3oos | Jos3006 | Jos3ors | Jos3o1s | Jossont | Jossorz | Jossors
. SEMIVOLATILE ORGANICS | Criteria | snmop_|__smmo | smmo | smwo | snamo | sn7oo | spaeo | seuce | spswo | smueo | snueo | snaco | smewe | snuoo | smame | smuoo | smino | snuee | spimo | snawo | smamo | snyeo | sniwo | smawo | snsme | snsmo
£ 1,2.4,5- Tetrachlorobenzene gl 38 | 4 ND* | 3 ND* | 3 ND* | 2 ND* | 2 ND* ] 4 ND* | 2 ND* | 4 ND* | 4 ND* 3 2 ND* | 2 ND* | 2 ND* | 2 ND* | 2 ND* | 2 ND* ] 6 ND* | 4 ND* | 4 ND* | 2 ND* | 2 ND* | 2 ND* | 2 ND*| 2 ND* | 2 NDB* ]2 ND*
2,4.6-Trichlorophenol wglL a4 116 3 ND | 3 ND | 2 NP | 272 410 6.53 6.38 7.64 3 ND | 7 ND | 2 ND | 2 ND | 2 ND | 2 ND | 2 ND | 147 1 ND | 1 ND| 2 ND| J ND| 2 ND | 9.83 3.89 207 | 252
2,4-Dichlorophenol gL 19 18D | 2 ND [ 2 ND | 2 ND | 751 i ND | 2 ND | 4 ND | 590 7 ND | 279 | 3 ND | 2 ND | 2 ND | 2 ND | 2 ND | 492 S ND | 4 ND | 2 ND | 2 ND| 2 ND | 854 561 6l | 424
3 4-Dimethylphenol gl 380|203 2 ND | 3 ND | 2 ND | 2 ND | 18I 126 4 ND | 4 ND [ 2 ND 1 7 N5 | 2 ND | 2 ND | 2 ND | 2 ND | 2 ND | 580 A ND | 41 NDJ] 2 ND| 32 ND|2 ND| 2 ND[ 32 ND | 3090 | 812
{ 2-Chiorophenol _ ugll n T ND{ 2 ND | 2 NDJ] 2 ND| 2 ND | 4 ND | 2 ND ] 4 ND| 4 ND | 4 ND| 2 ND| 2 ND| 2 ND | 2 ND | 2 ND [ 2 Nb | 4.7 A ND | 4 ND | 2 ND ]2 ND| 2 NDJ 2 ND| 2 NB | 2 ND | 7 ND
Acenaphthene g/t 19 171 > ND | 2 ND | 2 ND | 2 ND | _JLT 7 ND | 4 ND | IS 7 ND | 2 ND | 3 ND | 3 ND | 2 ND| 2 ND | 2 ND | 110 AND | { ND | 2 ND | 2 ND | 2. ND | 32 ND | 276 ¥y 2 _ND
Aniline wgL 20 T ND | 2 ND | 2 ND | 2 ND | 2 ND.| 348 7 ND | 1 ND | 4 ND | 2 ND | 2 ND | 2 ND | 2 ND | 2 ND | 2 ND | 2 ND | 4 ND | 4 ND | 4 NDJ] 2NDJ] 3 ND|]2ND| 2 ND| 2 NDJ 2 ND | 43t
‘ bis(2-Ethylhexyl)phthalate gL 32 355 3 ND | 2 ND | 2 ND | 2 ND | 266 7 _ND_|_ 162 166 Tid 280 2 ND | 2 ND | Si 2 ND | 2 ND | 2510 1 ND | 326 3 ND | 2 ND | 2 ND | 2 ND | 2 ND | 2 ND | 362
: [Carbazole uglL 10 269 2 ND | 2 ND | 2 ND | 2 ND | B0 | 2 ND | 638 | 294 > ND | 2 RD | 2 ND | 2 ND [ 2 ND | 2 ND | 2 ND | 1110 A ND | 4 ND 1 2 ND| 2 ND| 2 ND | 2 ND [ d03 | 116 | 197
: Dibenzofuran gl 4 13 T ND | 2 ND | 2 ND | 2 ND | 88 2 ND | 1 ND | 284 432 > ND | 2 ND | 2 ND | 2 ND | 2 ND | 2 ND | 1080 T ND | 4 ND | 2 ND | 2 ND | 2 ND | 2 ND | 33 | 73 10.3
Fluoranthene gL 16 61.9 3 ND* | 3 NDY | 2 NP | 2 NDV | 9% 663. | 1 ND* | 356 17.1 2 ND* | 2 ND* | 3 ND* | 3 ND* | 2 NB* | 2 ND* | 3390 4 ND* [ 4 ND* | 2 ND' | 2 ND* | 2 ND* | 2 ND* | 2.87 321 9.6
Fluorene ' uglL 12| 207 7 ND | 2 NbD [ 2 ND | 2 ND | 605 2 ND | 1 ND | 317 5.00 TND 13 ND | 2 ND | 2 ND | 2 ND | 2 ND | 1250 4 ND | I ND| 2 NDJ] 2 ND| 3 ND| 2 ND | 810 8.44 11.6
Hexachlorobutadiene uglL 0053_| 4 NO* | 7 NDY | 3 ND® | 2 ND* | 2 ND* | 4 ND* | 7 Np* | 4 ND* | 4 ND* | 3 ND* | 2 ND* | 3 ND* | 2 ND* | 2 ND* | 2 ND* | 2 ND* ] 6 ND* | 4 .ND* | <« ND* | 3 ND* | 2 ND* | 2 ND* | 2 NV ] 2 ND* | 2 ND* | 2 ND'
mp-Cresol gL 70 658 & ND | 6 ND | 6 ND | 235 699 119 367 131 6 ND | % ND |6 ND | 6 ND | 6 ND | 6 ND | 6 ND | 3900 10_ND | 162 6 ND | 6 ND 1 6 ND | 6 ND| 366 .| 635 418
Naphthalene wpil 13 98.8 T ND | 2 ND | 2 ND | 94l 911 3.25 T _ND |49 299 3 ND | 2 ND | 242 2 ND | 2 ND | 2 ND | 5340 | 4 ND | 8.4 3 ND | 2 ND | 539 133 08 247 236
o-Cresol ug/ll 7 192 T ND | 2 ND | 2 ND | 2 ND | 197 | 356 1 ND | 174 3 ND | 2 ND | 2 ND | 2 ND | 3 ND | 2 ND | 2 Np | 1210 A ND | 4 ND| 2 NDJ| 2 ND| 2 ND [ 2 ND.[ 2 WD | 609 | 852
Pentachlorophenal WL 1.8 104 4 ND* | 4 ND* | 4 _ND* | 4 ND* | 8 ND* | di9 %7 | 618 S ND | 4 ND* | 4 ND* | 4 ND* [ 4 ND* | 4 _ND* | 4 ND* | 254 8 ND* | & ND* |4 ND* ] 4 ND* | 4 ND* | 4 ND' | %58 9.6 | 32
; Phenanthrene gL 5 759 3 ND | 3 ND | 2 ND | 2 ND | 2l 6.32 1 ND | 7155 | 193 SND | 2 ND | 3 ND | 2 ND | 2 ND | 2 ND | 4820 T ND | 4 ND [ 2 ND | 2 ND | 2 ND ] 2 ND | 117 12.9 198
; Phenol gL 210 595 3 ND | 2 ND | 2 ND | 145 820 317 189 166 5.25 2 ND | 3 ND | 3 ND | 19 2 ND | 2 ND | 2310 4 ND | 39 2 ND | 2 ND | 2 ND | 2 ND | 284 [ 394. 328
Gs1 | SMW-06 [ SMW-06-95] SMw-07 | SMW-08 | SMW-03 | SMW-10 | SMW-11 | SMW-12 | SMW-13 | SMW-13 ' SMW-16 | SMW-17 | SMW-18 | SMW-19 | SMW-190 | SMW-20 | SMW-21 | SMW-22 | SMW-23 | SMW-130] SMW-24 | SMW-25 | SMW-26 | SMW-260], SMW-27
, Crivovias | 9042007 | 011005 | Joito02 | Jorioor | 1042009 | Jo42006 | Jos3004 | J042021 | Jos3ous | Joa2019 J053009 | J0S3008 | J042013 | J042014 | J042015 | J042016 | J042017 | J042018 | 053005 | J0S3006 | Jos3o14 | Jos3ors | Jossorn | Jos3orz | Jos3ons-
: 8/17/00_| _ 8/7/00 840 | sam0 | snsmo | snzweo | spaoo | saimo | snamo | spuso 8722000 | 8n200 | spupo | spiwe | spuoe | spioe | spumo | spiwo | spawo | smame | spamo | smame | 8o | snamo | snamo
Arochlor-1242 gL 02 ND |02 ND {62 NP |02 ND |02 ND |0 ND |02 ND |02 ND |02 ND[02 ND| ,a |02 ND|02 NG |02 ND[ 62 ND |02 ND|02 ND[02 NO|02 ND |02 NDJ02 ND|02 ND|02 ND|02 ND|02 ND |02 ND
: Arochlor-1248 gL 02 ND | 02 ND | 02 ND |02 ND| 03 ND |02 ND| 02 ND |02 NDJ 02 NP |02 ND 02 ND | 02 ND |02 WD |02 ND | 02 N2 ND |02 ND |02 ND|03 ND] 02 ND| 02 ND|O2 ND|G2 ND| 02 ND|02 ND
Arochlor-1254 gl I 02 ND | 02 ND| 02 ND |02 ND| 335 |02 ND| 62 RD |02 NDJ02 ND U3 ND ] 02 ND |02 ND |02 ND |03 594 ] 02 ND|{02 ND |02 ND|02 ND| 03 ND| 02 ND| 02 ND |02 ND |02 ND
Asochlor-1260 L | 07 ND | 02 ND |02 ND |02 ND |03 ND |03 ND |02 ND |02 ND|02 ND| 02 ND. 02 ND[02 ND [ 02 ND [ 02 ND |02 ND |02 ND |02 ND|02 ND[02 ND|02 ND[02 ND |02 ND|.02 ND |02 ND| 02 ND
Tolal PCBS| _ gL 02 mop ND o ND i ND I ND I s3s 0 ND o ND U 1TUND i ND LND_T L UNDGUUND 94 ] _ND ND__[__ND ND ND ND ND__ | ND
ol .
' Gsi | SMW-06 [SMW-06-95] SMW-07 | SMW-08 | SMW-09 | SMW-10 | SMW-T1 | SMW-12 | SMW-13 | SMW-I4 | SMW-I5 | SMW-16 | SMW-17 | SMW-18 | SMW-19 | SMW-190 | SMW-20 | SMW-21 | SMW-22 | SMW.23 [ SMW-230| SMW-24 | SMW-25 | SMW-26 [ SMW-260] SMW-27
‘ Y Critorias | 9042007 | 3011005 | Jo11002 | J011001 [ J042009 | JO42006 | J0S3004 | JO42021 | JOS3018 | Jo42019 | J042020 | Jos3009 | J0S3008 | 3042013 | J042014 | J04201s | Jo42016 | Joa2017 | J042018 | Jos3oos [ Jos3vos | Jossona | Jossors | Jossorr | Jossorz | Jossors
4 i METALS) e 81700 | 8rm0 gao0 | 800 [ snswo | snimo | spamo | spueo | spswo | spueo | sawen | sname | smaeo | spuce | spweo | snuce- | spumo | snueo | anuee | spame | smamo | spieo | enswo | snsmo | snswe | snae
Arsenic mglL 0.05 153 0106|0004 ND|0.004_ND| 0.053 11.4 6.61 0.753 0341 0.019 0044 |0.004 ND| 0005 0.008 0.005__10004 ND| 0.734 0006 | 0.301 0.089 | 0.1 0.063 0.023 0.186 0.189 20.2
i . Barium mgL_ | 048 | 0016 0121|0070 0.054 0.028 015 | 0298 0132 0.065 0.09% 0068 | 0.04d 1.05 0.07 0.488 047 0.033 0.049 | 0.428 n.087 ] 0.091 0.022 0.011 0.014__| 0015 0034
Cadmium mg/L_| 00025 |0062 NP|0.0005 NDLOAUI _ND[0.0005 NDPO00s NP 0002 {0.001 ND[0.002 ND|0.001 ND| 0001 _ND|0:0005  NDI0.000S _NDID.0005  ND@.0005 ~NTH0.0005 ND|0.0005 NI 0,001 NDP.0005  ND0001 NDD.0005 NORa005 NOpoons Nbo00s WO 0.0032 | 0.0035 | 0.0054
Chromium mgL_ |- 008 | 0.178 0014 0004 ND|0.004 _ND| 0.026 0,299 0.97 0.586 0.202 0.009 0006 | 0.033__ 04004 ND|0004 ND|0.00d ND|0.00§ ND| 049  ]0.004 ND| 0.69 .04 0.03 0.024 0019 | 0021 | 0:021 0.254
i Copper mglL 0.097 | 0.0i3 0.017 0.01 00 0.018 0.021 0039 | 0.087 0.048 0.004 006___|0.004 ND|000d_ND|0.004 ND|0.004_ ND|0.004 ND| 0.028 0013 | 0.048 D019 | 0013 ]0.004 ND| 0.004 0.036 0.038 0.039
¥ Lead mgL | 0011 | 001 0003 | 0003 [0002 ND| 0.042 0.077 0.014___|_0.105 0.084  [0.004 ND] 04007 [0.002 ND| 0007 0.005 0.006 0.003 0,035 0004 0.097 | 0.004 0002 __|0.002_ND| 0,005 0.142__| 0.138 0.121
Mercury mg/L_{0.0000013] 0423 0.0005 00002 NDY0.0002 ND¥ 0.0174 | 0.291 0.037 | 0.0269 | 0259 | 0.001 | 0.0003 [0.0003 ND%0.0002 ND¥0.0002 ND*|0:0002 ND*|0.0002 NDY| 171 | 0.0008 | 0.0269 6,000 ND#0.0002 NDY 00008 | 0.0008 | 0.0235 | 0.0318 | 0.739
Seienium mgl_ | 0005 | 0.013 0005|0004 ND|0.004 NDl0003 ND| 0015 0.029 0.037 0011|0001 ND| 0.006 100604 ND|0004 ND|0.004 ND|0:004 ND|0O00 ND| 0022 0004 ND| 0.027 10004 ND|0.004 ND[0:004 ND|0.00I MD|6.008 ND|0004 ND| 0.011
Zinc mglL 013 | 0.0% 00184 0031 0.033 0.022 0062 0.097 | 0:057 009 | 001 ND|_ 0021|001 _NDJ 001 _ND| 601 ND| 0012 001 ND|_ 0094 |06 ND| 0101 | 062 ]00I ND|00l ND]| 0015 0.154 0.16 0.299
al : Gs1 | SMW-06 [SMW-06-99] SMW-07 | SMW-08 | SMW-09 | SMW-10 | SMW-11 | SMW-12 | SMW-13 | SMW-14 | " [ SMW-16 | SMW-17 | SMW-18 | SMW-19 | SMW-190 | SMW-20 | SMW-21 | SMW-22 | SMW-23 | SMW-230] SMW-24 | SMW-15 | SMW-26 | SMW-260] SMW-27
Criteriqs. | 9042007 | 3011005 | Jo11002 { Jor1006 | Joa2009 | 1042006 | Jossoos | Jo4z021 | Jossons | Joazons | J053009 | 3053008 | 3042013 | Jod2014 | Joa2015 | J042016 | Jo42017 | Jo42018 | Jos3oos | Jos3oos | Jos3ors | Jossoss | Jossonr | zossonz | Jossors
[INGRGANICS | 817/00 | 8m/00 | g0 |- smmo | snswo | 8nveo | snaeo | spueo | osndoo | spwea |y 800 | 8p200 | 82100 | 8nioo | smiee | spieo | s;uee | smuoo | snaeo | smawe | snsno | snawo | spame | spieo | sniwo
0 Chioride mg/L 50 808 1710 121 74 434 1010 1030 | 1250 531 | 8LL | 2.6 12| 298 63.4 614 1410 109 1500 [ 222 202 218 233 | 261 247 335
¥ Cyanide, Total mg/L 0.03 3.72 0.582 0.006_|9.005_ND| 09 15.1 124 | 16 72 0,062 0005_ND| 048 0.006 0.009 0:027 3.36 0013 644 0,087 0.09 0.686 0337 | 0451 | 0.436 151
i " INitrogen, Ammonia mgL | 0029 | 338 17.6 076 1.52 1.37 315 50 318 39 089 | 0,38 6,05 947 | 394 3.96 23.4 0.48 783 | 8.9 8.31 423 1.53 4.67 4.63 17.6
i Bold results indicate GSI Criterion exceedance: ®
S N/A - Not analyzed
& * Indicates laboratory non-detect with MDL grenter than GS| criterion.

+ Source - Operational Memorandum No. 18 or MDEQ Background Value.
ND - Nono-Detoct (Not reported abon ¢ laoratory deteciion limits). ’
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Table 12

BASF Riverview, Michigan
Groundwater Samples
Relative Potency of Dioxins
Printed: 1-24-01

Source: Pace Laboratory

SMW-5  SMW-6 - SMW-13
- TEF TEF Conc.  Toxic Toxic Conc. Toxic Toxic Conc. Toxic - Toxic
Congener 1997 1989 | (ng/L) Equiv. (97) Equiv. (89)] (ng/L) Equiv. (97) Equiv. (89)] (ng/L) Equiv. (97) Equiv. (89)
2378-TCDD 1 1 0.0078 0.008 0.008] 0.007 0.007 0.007 0 0.000 0.000
'112378-PeCDD 1 05 0 0.000 0.000] 0.024 0.024 0.012 0 0.000 0.000
123678-HxCDD 0.1 0.1 0.045 0.005 . 0.005] 0.091 0.009 0.009] 0.011 0.001 0.001]-
123789-HxCDD 0.1 0.1 0.012 0.001 0.001] 0.046 0.005 0.005] 0.006 0.001 0.001
123478-HxCDD 0.1 0.1 0.0064 0.001 0.001] 0.026 0.003 0.003 0 0.000 0.000
1234678HpCDD 0.01 0.01 04 0.004 -0.004F 17 0.017 0.017 0.24 0.002 0.002
OoCDD 0.0001 0.001 . 2.1 0.000 0.002 11 0.001 0.011 1.2 0.000 0.001
2378-TCDF 0.1 0.1 0.036 0.004 0.004 0.14 0.014 0.014] 0.011 0.001 0.001
12378-PeCDF 0.05 0.05 0.012 0.001 0.001 0.11 0.006 0.006] 0.0024 0.000 0.000
23478-PeCDF 05 05 0.013 0.007 0.007] 0.087 0.044 0.044] 0.0035 0.002 0.002
123678HXCDF 0.1 0.1 0.0047 0.000 0.000] 0.033 0.003 0.003] 0.0048 0.000 0.000
1123789-HxCDF 0.1 0.1 0 -0.000 0.000] 0.037 0.004 0.004 0 0.000 0.000
123478-HxCDF 0.1 0.1 0.0073 0.001 0.001 0.16 0.016 0.016] 0.0052 0.001 0.001
234678-HxCDF 0.1 0.1 0 0.000 0.000] 0.021 0.002 0.002 0 0.000 0.000
1234678-HpCDF 0.01 0.01 0.015 0.000 0.000 0.13 0.001 0.001} 0.021 ~0.000 -0.000
1234789-HpCDF { 0.01 0.01 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000
OCDF 0.0001 0.001 0.079 0.000 0.000 0.22 0.000 0.000 0.14 0.000 .0.000
Sum Toxic Equiv. . 0.030 0.032 0.155 0.153 0.008 0.010
(in ng/L) :

Notes: TEF 1997 = Toxic Equivalency Factor published by the World Health Organization in 1997
TEF 1989 = Toxic Equivalency Factor published by EPA in 1989
Bold numbers indicate sum of TEFs exceed residential DCC of 90 ng/Kg.
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Table 12
BASF Riverview, Michigan
Groundwater Samples
Relative Potency of Dioxins
Printed: 1-24-01

. Source: Pace Laboratory

SMW-20 SMW-10
_ TEF TEF Conc. Toxic Toxic Conc. Toxic Toxic

Congener 1997 1989 (ng/l) Equiv. ('97) Equiv. ('89)] (ng/L) Equiv. ('97) Equiv. ('89)
2378-TCDD 1 1 0 0.000 0.000] 0.072 0.072 0.072
12378-PeCDD 1 05 0 0.000 0.000f 0.19 0.190 0.095
123678-HxCDD 01 01 1.7 0.170 0.170 1.4 0.140 0.140
123789-HxCDD 0.1 01 0.85 0.085 . 0.085] 0.52 0.052 0.052
123478-HxCDD 0.1 - 0.1 0.56 0.056 0.056f 0.16 0.016 0.016
1234678HpCDD 0.01 0.01 29 0.290 0.290 21 0.210 0.210
OCDD -] 0.0001 0.001 150 0.015 0.150 B4 0.008 0.084
2378-TCDF 01 01 1.7 0.170 0.170] 0.33 0.033 0.033
12378-PeCDF 0.05 0.05 1.3 0.065 0.065 0.2 0.010 0.010
23478-PeCDF 05 05 11 . 0.550 0.550] 0.21 0.105 0.105
123678HxCDF 0.1 0.1 0.64 0.064 0.064 0.1 0.010 0.010
123789-HxCDF 0.1 01 0 0.000 0.000] 0.073 0.007 0.007
123478-HxCDF 01 0.1 2.8 0.280 0280} 0.34 0.034 0.034
234678-HxCDF 01 01 0 0.000 0.000f 0.11 0.011 0.011
1234678-HpCDF 0.01 0.01 38 0038 0.038] 0.45 0.005 0.005
1234789-HpCDF 0.01 0.01 0 0.000 0.000 0 0.000 0.000
OCDF 0.0001 0.001 24 0.000 0.002] 0.36 0.000 0.000
Sum Toxic Equiv. 1.783 1.920 0.903 0.884

(in nglL)

W:ABASF\Riverview\Phase II\Report\Dioxin-r1 .xls, Table 12
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Table 13

Field 1lydraulic Conductivity Estimates - August and November 2000

BASF Property, Riverview Michigan

TEST DATE TEST ESTIMATED K (FT/MIN)
WELL # Fli RH UNIT FlI RH . GWEL-SCREEN SCREENED IN
SMW1 08/24/00 08/24/00 w NV 143 E-) IN SANDY FILL
IMWI 08/22/00 08/22/00 W 6.244 E-5 5.288 E-5 ABOVE SILTY-CLAY, CLAY
SMW4 NP 08/28/00 [§] NV 1.395 E-3 IN SILTY FILL, SAND, SILTY CLAY
SMW4-99 08/22/00 08/22/00 P 5.028 E-4 4.099 E-4 ABOVE /CLOSE [SILTY-SANDY-FILL, CLAY
SMWS 08/22/00 08/22/00 W NV 9.383 E-3 IN FILL, SANDS, SOFT CLAY.
SMW5-99 08/22/00 | 08/22/00 w 4.182 E-4 6.115 E-4 ABOVE FILL, SILTY CLAY, STIFF CLAY’
IMWS 08721/00 | 08/21/00 p 1.572 E-4 1.283 E-4 ABOVE FILL, SAND, SILTY CLAY, STIFF CLAY
SMW6 08/22/00° 08/22/00 W 1.341 E-3 3.674 E-3 ABOVE SANDY GRAVEL, FILL
SMW6-99 08/23/00 08/23/00 w 3.665 E-5 5.917 E-5 CLOSE CLAY AND SAND
IMW6 08/22/00 08/22/00 p 1.352 E-3 1.433 E-3 ABOVE SANDY GRAVEL, FILL
SMW7 08/23/00 08/23/00 P 1987 E-4 2.239 E-4 ABOVE SANDY FILL, CLAY FILL
SMWws 11/17/00 11/17/00 U NV NP DRY IN SILTY CLAY .
SMW9 08/22/00 08/22/00 P NV 1.174 E-2 IN SANDY FILL .
IMW9 08/22/00 08/22/00 W 4.769 E-4 4.507 E-4 ABOVE SANDYFILL, CLAY AND SILT
DMW9 08/31/00 11/15/00 U/C 3.846 E-7 4,33 E-7 ABOVE STIFF-V.SOFT CLAYS i
SMW10 "08/22/00 08/22/00 W 1.035 E-3 3,351 E-3. ABOVE CONCRETE, GRAVEL, MISC FILL
IMW10 ~08/22/00 08/22/00 3 3.001 E-4 3.072E-4 ABOVE FILL, PEAT, SILTY CLAY
DMW10 11/15-16/00 | 11/16/00 C 3.005 E-8 2.812E-7 ABOVE STIFF-V.SOFT CLAYS .
SMWI1 08/23/00 08/23/00 p NV 3571 E4 IN SAND, FILL )
IMWI1 08/23/00 08/23/00 w 2.43] E+4 3.097 E4 ABOVE FILL, PEAT, SILTY CLAY
DMWI1 11/15/00 11/15/00. C 1.655 E-7 5.112 E-7 ABOVE HARD-SOFT, SILTY-CLAY
SMWwi12 NP 08/29/00 U NV 1.529 E-5 IN GRAVEL, SILT, SANDY-CLAY
IMW12 08/23/00 08/23/00 P 1.465 E-4 2.483 E-4 ABOVE FILL AND ORGANICS
DMW12 11/15-16/00 | " 11/16/00 C 2.854 E-7 3.172E-7 ABOVE V.STIFF-SOFT, SILTY-CLAY
SMW13 08/25/00 08/25/00 W NV 1.694 E-3 IN FILL, CLAYS, SILT
IMWI13 08/24/00 08/24/00 w 1.103 E4 1.116 E-4 ABOVE SILT, SILTY-SAND,WOOD, SILTY-CLAY
DMW13 11/16/00 11/16/00 C 2.657 E-7 3.166 E-7 ABOVE V.STIFF-V.SOFT, SILTY-CLAY
SMW14 08/23/00 08/23/00 P NV 2.241 E-1 IN GRAVEL, CONCRETE, SILTY-CLAY
SMW15s 11/1600 1.1/16/00 C NV 2.65 E-6 IN FILL, SILTY-CLAY, SILT _
SMW16 NP 08/29/00 U NV 1.17 E-2 IN SLAG, GRAVEL
SMW17 08/23/00 08/23/00 p NV 2.729 E-3 IN SILTY-CLAY, GRAVEL, SLAG, SILT, CLAY
SMWI8 11/17/00 11/17/00 C NV 3.156 E-5 IN SILTY-GRAVEL, CLAY .
SMW19 08/23/00 08/23/00 P NV 5.045 E-4 “IN /CLOSE FILL, CLAY, SAND, SILTY-CLAY
SMW20 NP 08/25/00 p NV "~ 2312E3 IN FILL, SLAG, SILT
SMw21 08/25/00 08/25/00 P NV 1.794 E-3 IN FILL, CINDERS, CLAY, GRAVEL, SILTY-CLAY
SMW22 NP 08/24/00 P NV 4.472E-5 IN FILL, CINDERS, SILTY CLAY
SMW23 NP 08/28/00 u NV 1.528 E-2 IN. GRAVEL, SAND, SILT, CLAY, FILL
SMW24 08/24/00 | _08/24/00 P NV 1.348 E-{ - IN SAND, GRAVEL
SMW25 08/24/00 | 08/24/00 P NV 1.164 E-2 IN / CLOSE FILL, PEAT, SILTY-FILL, CLAY
SMW26 108/30/00 11/16/00 [§] 6:377 E-6 ~ NO ABOVE CLAYEY-SAND, SILT, SLAG, CLAY .
SMw27 _08/31/00 08/31/00 U 3.077E4 | ~ 7.014E-4 ABOVE SLAG, CINDERS, SANDS, SILT
Pzl 08/24/00 08/24/00 P 1.186 E-5 1.661 E-5 ABOVE GRAY-GREEN CLAY BELOW FILL
NOTES: FH - Falling head slug test. NP - Not performed. / NP DRY-Not enough water to run test

RH - Rising head slug test.

K - Ilydraulic conductivity.

W:\BASF\Riverview\PhaselNReport\SLUGTES TSUM1200NEW. xis

NV - Test not valid. Static water level within screened interval.
NO - Solution could not be obtained from data.
Test unit - W = URS unit first series; U = URS unit.second series; C = URS unit third series; P = Rental unit.
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Table 14

Mean Hydraulic Conductivities - August and November 2000

BASF Property, Riverview Michigan

Shallow Monitoring Wells

ESTIMATED K (FT/MIN)
WELL # FH " RH ?
SMW1 NV 1.43E-03
SMW4 NV 1.40E-03
SMW4-99 [ 5.03E-04 4.10E-04
SMWS5 NV 9.38E-03
SMW5-99 | 4.18E-04 6.12E-04
SMWé 1.34E-03 3.67E-03
SMW6-99 | 3.67E-05 5.92E-05
SMW7 1.99E-04 2.24E-04
SMWS$ NV "NO .
(smMmwo NV 1.17E-02
SMW10 | 1.04E-03 3.35E-03
SMWi1 NV 3.57E-04
SMW12 NV 1.53E-05
SMW13 NV 1.69E-03
SMW14 NV 2.24E-01
SMW15 NV 2.65E-06
SMW16 NV 1.17E-02
SMW17 NV 2.73E-03
SMW18 NV 3.16E-05
SMW19 NV 5.05E-04
SMW20 NV 2.31E-03
SMW21 NV 1.79E-03
SMW22 NV 4 47E-05
SMW23 NV 1.53E-02
SMW24 NV 1.35E-01
SMW25 NV 1.16E-02
SMW26 | 6.38E-06 NO
SMW27 | 3.18E-04 7.01E-04
PZ1 1.19E-05 1.66E-05
Mean 4.30E-04 1.63E-02

W:\BASF\Riverview\P-haseII\Reﬁort\SLUG-Test—Avg1 200NEW .xis

Intermediate Monitoring Wells

ESTIMATED K (FT/MIN)
WELL # FH RH
IMW1 6.24E-05 5.29E-05
IMW5 1.57E-04 1.28E-04
IMW6 1.35E-03 1.43E-03
IMW9 4.77E-04 4.51E-04
IMW10 | 3.00E-04 3.07E-04
IMWI11 | 2.43E-04 3.10E-04
IMW12 1.47E-04 2.48E-04
IMW13 | 1.10E-04 1.12E-04
Mean 3.56E-04 3.80E-04
Deep Monitoring Wells

ESTIMATED K (FT/MIN)
WELL # FH RH
DMW9 3.85E-07 4.33E-07
DMWI10| 3.01E-08 2.81E-07
DMWI11| 1.66E-07 5.11E-07
DMWI12| 2.85E-07 3.17E-07
DMWI13| 2.66E-07 3.17E-07
Mean 2.26E-07 3.72E-07

NOTES:

FH - Falling head slug test.
RH - Rising head slug test.

K - Hydraulic conductivity.

NP - Not performed.

NV - Test not valid. Static water level within. screened interval,
NO - Solution could not be obtained from data.




Table 15
BASF Riverview,
Concrete Samples

Michigan

GSI Criteria Comparison

. Printed: 1-31-00

SAMPLE # RR-1 BOTTOM| RR-1 MIDDLE| RR-1TOP |RR-2 BOTTOM|RR-2 MIDDLE| RR-2TOP |RR-3 BOTTOM| RR-3 MIDDLE
GSI J035003 J035002 J035001 J035006 J035005 J035004 J035009 J035008
ANALYTE| |crieria|  8/14/00 © 8/14/00 8/14/00 8/14/00 8/14/00 8/14/00 8/14/00 8/14/00
Mercury mpkg: 0.13 . 0.05 Nb C00S OND 1005 ND 005 ND PO 005 NDOPo00S NDOf 0 021§ 005 ND G
SAMPLE # RR-3TOP |RR-4 BOTTOM| RR-4 MIDDLE| RR-4 TOP |RR-5 BOTTOM| RR-5 MIDDLE| RR-5 TOP
GSI J035007 J035012 J035011 J035010 J035015 J035014 - J035013
ANALYTE| [criteria|  8/14/00 8/14/00 8/14/00 8/14/00 8/14/00 8/14/00 8/14/00
Mercury |mgkeg; 0.13 0.05 ND 202 00s ND 016 ;03 \ 0.1 {005 ND_ |
Bold results indicate GGSI Criterion exceedance.
W:ABASF\Riverview\Report\(GS1-2.xIs, BASF-Concrete Page 1 of |
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BASF RIVERVIEW
MDEQ INVESTIGATION

SURFACE GEOPHYSICAL SURVEYS

Scope and Objectivés

Surface geophysical surveys were used as part of the site investigation of the BASF
Corporation Riverview site in Riverview, Michigan. These investigations were
conducted as part of a remedial investigation and feasibility study related to potential soil
and groundwater contamination at the site.

The objective of the geophysical investigation was to further delineate the extent of
buried waste materials at the site. Available information indicates that buried materials at
site could include foundations and debris from several buildings that were previously
located on the property. In addition, during the initial phase of the subsequently
terminated site development by Federal Marine Terminals, and the related environmental
investigation that followed, numerous 55-gallon steel drums were reportedly encountered

at the site. -

Two types of geophysical investigation methods, including the electromagnetic EM
method and the magnetic method were utilized to accomplish the survey objective.
Descriptions of the two geophysical methods are provided below. Descriptions of the
survey instrumentation, field methods and results are also provided.

Site Description

The Riverview site is located along the western bank of the Trenton Channel of the
Detroit River and is bordered to the west by Jefferson Avenue, to the north by industrial
property owned by Material Processing Inc. and to the south by the Township City of
Riverview boat slip facility. The site comprises approximately 30-acres of relatively flat

grass field. Several rows of recently planted poplar trees buffer the western and southern
perimeters of the site.

Geophysical Methods

Electromagnetic Method

The Geonics EM-31 instrument was used to perform the EM survey. The EM method using
the Geonics EM-31 provides a rapid means of measuring the electrical conductivity of
subsurface materials including soil and rock.” EM data can aid the characterization of:

o lateral extent of landfill and/or trench materials;
o buried metallic objects; _
e depth and thickness of subsurface units;
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e soil and rock units, and lateral variations within the units; and
 lateral extent of paleochannels or former ponds.

The EM method using the EM-31 involves the induction of an electrical current into the
earth. A small alternating current is generated by a transmitter coil that transmits a primary,
time-varying magnetic field into the ground. Through inductive coupling, the primary
magnetic field produces small eddy currents in the subsurface, which in turn create their
own secondary magnetic field. A receiver coil measures both the primary and secondary
fields. Changes in magnitude and phase of the individual currents are output as voltages and
are related to the subsurface electrical conductivity.

The depth of investigation of the EM-31 is dependent on the instrument mode of operation.
The EM-31 can be operated in the horizontal and vertical dipole modes, which provide
maximum depths of investigation of approximately 7 to 8 feet and 14 to 16 feet,
respectively.

The EM-31 measures both the quadrature phase, and inphase components of the induced
magnetic field. The quadrature phase is linearly related to the ground conductivity and is
therefore particularly responsive to geologic variations. The inphase component reading is
the ratio of the induced magnetic field to the primary field, and is more responswe to the
presence of metallic objects than the quadrature phase.

Conductivity values for each component of the EM response can be plotted and contoured to
evaluate the conductivity variations across the site. Interpretation of an EM contour map
requires that the basic characteristics and causes of conductivity anomalies be kept in mind.
Electrical conductivity is a function of the soil or rock type, the porosity and the

‘permeability of the rock units, and the nature and extent of fluid filling the pore spaces.

Most types of soil and rock are electrical insulators of low conductivity. The electrical
conduction that takes place in the subsurface is primarily electrolytic and occurs through the
interconnected moisture-filled pores contained in the matrix. '

If a conductive body such as a metal drum is placed in the matrix, ion flow and conduction
occurs preferentially through the metal, thus increasing the bulk conductivity. Conversely,
if non-conductive materials such as unreinforced concrete are placed in the matrix, ion flow
and conduction occur around the resistor, thus reducing the bulk conductivity. Therefore,
landfill areas, which may have buried metallic objects, process wastes, sludge, or leachate,
are generally manifested as conductivity highs, while landfill or hardfill areas, which may
have buried concrete, asphalt, wood, or dry backfill soil materials, are generally manifested

‘as conductivity lows. Al these facets are superimposed on the geologic framework of the

site, which can also produce varying conductivity conditions due to the variable
characteristics and thicknesses of the lithologic units.

It should be noted that variations in both the quadrature and inphase readings from some

background level are more diagnostic than the absolute values. Variations in conductivity
can indicate variations in subsurface conditions. As discussed in the example above, landfill

- materials can sometimes produce a relative conductivity low (depending on the physical
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characteristics of the materials). However, landfill materials that include metallic objects
such as drums generally produce a relative conductivity high. In some instances the
anomaly produced by a metallic object can appear as a dipole which is characterized by both
high and low values in close proximity to each other. This occurs because the EM response
can be affected by the interaction between the anomaly-producing body in the subsurface
and the receiver and transmitter orientation of the instrument. ’

Variations in the subsurface conductivity resuiting from buried metallic objects are
generally manifested by relatively large (greater than 25 milliSiemens per meter (mS/m))
anomalies. However, these anomalies, as well as smaller ones, can be masked by the
interfering effects of surface debris, buried utilities, overhead utilities, communications
equipment, or any large metal structures in close proximity to the survey area.

Magﬂetic Method

Magnetic methods aid subsurface characterization through measurement of the earth’s
‘magnetic field and local variations in the field. For environmental applications, such a
survey can be used for detection of buried metallic objects, areas of disturbed soil, or for
reconnaissance geologic mapping. A magnetic survey involves the measurement of the
earth’s magnetic field at various points on the ground surface. Variations in the magnetic
susceptibility of subsurface materials produce anomalies within the earth’s magnetic field
than can be resolved using a magnetometer.

Two types of magnetic measurements that can be obtained include magnetic total field
and magnetic vertical gradient. The total field intensity is simply the magnitude of the
earth’s magnetic field vector. The magnetic vertical gradient is a measurement of the
difference in the total magnetic field between two sensors set at different fixed heights
above the ground. In general, the total field measurements are most suitable for
reconnaissance surveys while gradient measurements allow resolution of more complex
anomalies. :

Magnetic measurements are affected by several sources that interfere with the desired
magnetic signal. However, by using standard surveying techniques the effects of these
sources of interference can be removed, or corrected from the magnetics data. Diurnal
variations, which are dominated by temporal magnetic variations, are primarily caused by
particle and electromagnetic radiation from the sun. These variations are often monitored by
either reoccupation of a base station at prescribed time intervals, or by a continuously
recording magnetic base station. '

Magnetic values (or magnetic gradient values) can be plotted on a map and contoured so
that variations over the site can be analyzed. Buried subsurface metal can be indicated by
high magnetic values or high vertical gradients. Generally, areas with magnetic anomaly
highs indicate buried ferromagnetic materials. Magnetic anomaly lows can indicate
disturbed soils with no ferromagnetic constituents. In many cases, a magnetic anomaly
will appear as a dipole characterized by both high and low values in close proximity to
each other. This occurs because the amplitudes of the magnetic measurements are
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dependent upon the direction the survey traverse approaches the anomalous magnetic
field, and upon the orientation of the anomaly-producing object buried in the subsurface.
The magnetic response from a ferromagnetic object of interest is proportional to the mass
of the object and inversely proportional to object’s depth of burial. Typically, a single-
drum can be detected to a depth of 10 to 15 feet. Groups of drums can be detected at
depths of 25 feet or more.

Need for Two Types of Geophysical Investigation Techniques

As is discussed above, EM surveying using the EM-31 instrument is a very useful
method for delineating waste disposal materials and areas of disturbed soils. However,
the method is limited to a depth of investigation of approximately 16 feet. The magnetics
method is a very useful tool for delineating ferromagnetic objects, such as drums, to ..
depths greater than 16 feet. However, the magnetic survey technique does rot provide
for delineating non-ferromagnetic waste disposal materials, such as sludge, brine or
aluminum containers, and is typically less effective than the EM method for delineating
areas of disturbed soil. Therefore, it was necessary to supplement the EM survey with a
magnetic survey in order to more completely address the investigation objectives.

Instrumentation and Field Methods

Field Program

URS conducted the geophysical field investigation during the period of July 17 to 22,
2000. Technical staff from the Michigan Department of the Environments consultant,
Malcolm Pirnie, were present during the field investigation to provide regulatory
oversight of the geophysical program. Staff from the MDE, also visited the site during
the geophysical field investigation.

~ Grid Layout

A site specific surveying coordinate system was established during previous pt..css of
investigation at the site. This coordinate system’s origin (Northing = 0 feet, and Easting

= 0 feet) 1s located at the northwest corner of the property. The coordinate system’s Y-

axis (Northing) runs parallel to the fence line that forms the northern boundary of the site.
The X-axis (Easting) runs perpendicular to this fence line..

Prior to commencement of the geophysical investigation, a land surveyor established a
base survey grid consisting of wooden lathe placed at 100-foot centers along grid lines Y
= 0 feet and Y = -300 feet. The geophysical investigation team supplemented this base
grid with PVC pin flags placed at 20-foot centers along lines spaced at 100 feet centers
(Y =0 feet, -100, -200 feet, -300 feet, etc... to -1,200 feet.

EM Survey
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The EM data were collected using a Geonics EM-31 using a data station spacing of 2.5
feet along roughly north-south oriented survey lines spaced 20-feet apart across the entire
area of concern. Quadrature and inphase measurements were collected at each data
station using the vertical dipole mode. The EM-31 readings were recorded using a data
logger that allowed the operator to store and record station coordinate information and
EM data simultaneously. '

Upon completion of the EM survey, the data were downloaded to a personal computer.

. The data were then formatted for input to a contouring program. Data plotting and

contouring was accomplished using the computer software SURFER. Inputs to the
contouring program included the station coordinates, EM readings, a selected spacing for

-gridding the raw data, and a contour interval. Color enhanced contour maps were

generated for both the quadrature and inphase data.

Magnetic Survey

Magnetic total field and vertical gradient data were collected using a GeoMetrics G858G
cesium vapor magnetic gradiometer using a data station spacing of 2.5 feet along roughly
north-south oriented survey lines spaced 20-feet apart across the entire area of concern.
Continuously recorded magnetic base station data were collected using a separate
GeoMetrics G856 magnetometer, to facilitate making the diurnal corrections to the data.

Upon completion of the magnetic survey, the data were downloaded to a personal
computer. The data were then formatted for input to a contouring program. Data plotting
and contouring was accomplished using the computer software SURFER. Inputs to the
contouring program included the station coordinates, magnetic readings, a selected
spacing for gridding the raw data, and a contour interval. Color enhanced contour maps
were generated for both the magnetic total field and vertical gradient data.

Geophysical Investigation Results

The results of the geop.ysical investigation are depicted in the contour maps included as
Figures 1 through 4. Figures 1 and 2 depict the EM quadrature and inphase response

results, respectively. Figures 3 and 4 depict the magnetic vertical gradient and magnetlc
total field results, respectively.

The most prominent anomalies indicated from the EM results (Figures 1 and 2) are
apparent as quadrature and inphase response highs that cover large areas located across

-the central and western portions of the site. These anomalies are believed to represent

elevated concentrations of brine in the groundwater in those areas of the site. This.
interpretation is support by the following observations:

o The magnetics survey results do not appear to indicate corresponding magnetic

anomalies in those areas. This indicates that the anomalies do not appear to represent
buried ferromagnetic materials.
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e The anomalies are indicated by quadrature response (terrain conduct1v1ty) values
" ranging from about 160 mS/m to greater than 320 mS/m. This range is consistent
with the range typical of brine.

o The subject group of EM anomalies includes the anomaly located at the northeast
comer of the site. This anomaly appears to be confined to the western side of the
slurry wall constructed to control brine from migrating off site into the Trenton
Channel. Thus, if the interpretation that these anomalies represent brine is correct,
then the sturry wall appears to be working effectively.

‘The EM results indicate several other smaller anomalies that appear to represent
observable surface features including fence lines, monitoring well casings, sheet pile
walls, utilities and surface debris. These features are also apparent on the contour maps
depicting the magnetics survey results (Figures 3 and 4). However, these features as well
as several other features that appear to represent buried metal objects are generally better

defined by the magnetics survey results due to masking effects associated with the large
EM anomalies apparently related to brine.

The magnctics results indicate anomalies located in the southwestern and southern
portions of the site that appear to represent the remains of foundations of two buildings
formerly located in those areas of the site. The magnetics results also indicate numerous,
relatively large anomalies located along the eastern perimeter of the site. These
anomalies.appear to be associated with blocks of remforced concrete present along the

~ shoreline of the site.

Numerous additional small anomalies are apparent on the magnetics results maps.
Several of these anomalies correlate with the location of rebar and other metal objects
associated with the irrigation system at the site. This correlation was confirmed during
the detailed site reconnaissance conducted immediately following completion of the

geophysical data collection. The magnetics results also indicate several other anomalies

that do not appear to correlate with observed surface features. However, these anomalies

- cover small areas (tens of square feet or less) and are relatively low amplitude. These

results indicate that the a.. -malies indicate small metal objects that are buried near the
surface.

No other anomalies that appear to be associated with waste disposal are apparent from the
geophysical investigation results. Specifically, no features, such as other large linear, or
rectangular shaped anomalies which would typically be characteristic of waste disposal
trenches or cells, are apparent from these results. In addition, none of the anomalies
appear to indicate the possible presence of large concentrations of buried drums.
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" . To: lanigaj@basf-corp.com
Timothy King cc: Tim Whipple/Cleveland/URSCorp@URSCORP, Keith
08/07/2000 05:33 PM Mast/Cleveland/URSCorp@URSCORP
Subject: BASF Riverview - Geophysical Anomalies

As per your request, attached is the draft of the Excel file tabulating the geophysical anomalies interpreted
from:the EM and magnetics surveys at the BASF Riverview site. Based on my review of the geophysmal
data, | would recommend excavating test pits- at the following locations:

1) Location: Easting 320 - 340 feet, Northing -560 to -580 feet

Purpose: lnvestlgate grouping of suspected buried metal objects Iocaied within capped drainage
ditch area

2) Location: Easting 380 to 420 feet, Northing ~-690 to -720 feet
Purpose: Investigate relatively large anomaly indicative of suspected buried metal objects. No
surface indications of a possible cause of this  anomaly were observed during the site reconnaissance.

3) Location: Easting 600 to 760 feet, Northing -20 to -100 feet

Purpose: Investigate grouping of suspected buried metal objects located with the northern -
capped area

4) Locatioh; Easting 620 to 780 féet, Northing -1120 to -1200 feet

Purpose: Investigate grouping of anomalies outside of capped areas. No surface indications of a
possible cause of this anomaly were observed during the site reconnaissance.

5) Location: Easting 720 to 900 feet, Northing -1200 to -1080 feet

Purpose: Investigate relatively large anomaly. No definitive surface indications. of a possible
cause of this anomaly were observed during the site reconnaissance.

6) Location: Easting 840 to 920 feet, Northing -350 to -500 feet
Purpose: Investigate grouping of relatively large anomalies in filled land area.

However, these recommendations are based solely oh my interpretation of the geophysical data. Other
issues including utility line avoidance, permitting, existing contaminant distribution information and health

and safety considerations as well as concerns over dlsturbmg the various engineered caps, may warrant
selection of alternate locations.

Please call me at (301) 670-3309 if you have any questions or require additional information.

Regards,
Tim King

X
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GEOPHYSICAL ANOMALIES
BASF RIVERVIEW SITE
RIVERVIEW, MICHIGAN
Easting Northing
(feet) (feet) Description Interpretation
40 to 1080 -20 Linear EM and Magnetics anomaly Fenceline
40 -460 Small bull's-eye anomaly on vertical gradient map [Metal object observed at surface
60 -65 Small bull's-eye anomaly on vertical gradient map |Metal object observed at surface
60 -140 Small bull's-eye anomaly on vertical gradient map |Metal object observed at surface
60 -310  {Small bull's-eye anomaly on vertical gradient map {Metal object observed at surface
40 to 180 -680 to -600 |Linear EM and Magnetics anomaly Fence line
160 to 520 | -600 to -1200 |Linear EM and Magnetics anomaly Fence line
_ . ' North end of buried foundation of
80 to 200 -800 to -740 |[Linear EM and Magnetics anomaly former building '
' _ East end of buried foundation of former
200 to 360 -740 to -1040 [Linear EM and Magnetics anomaly building o
‘ South end of buried foundation of
240 to 360 | -1100 to -1040 |Linear EM and Magnetics anomaly former building
- West end of buried foundation of
240 to 80 -1100 to -800 [Linear EM and Magnetics anomaly former building
160 to 520 | -600 to -1200 |Linear EM and Magnetics anomaly ~ |Fence line
80 - 290 Small bull's-eye anomaly on magnetics maps ‘{Metal object observed at surface
100 - - 170 Small bull's-eye anomaly on vertical gradient map |Metal object observed at surface
100 -410 - [Small bull's-eye anomaly on vertical gradient map |Metal object observed at surface
120 -200  [Small bull's-eye anomaly on vertical gradient map |Metal object observed at surface
140 -310 Small bull's-eye anomaly on vertical gradient map |Metal object observed at surface
160 -480 Small bull's-eye anomaly on vertical gradient map |Metal object observed at surface
180 =110 Small bull's-eye anomaly on vertical gradient map |Metal object observed at surface
200 - 170 Small bull's-eye anomaly on vertical gradient map |Metal object observed at surface
220 2180 Small bull's-eye anomaly on vertical gradient map |[Metal object observed at surface
220 -240 “|Small bull's-eye anomaly on vertical gradient map |Metal object observed at surface
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GEOPHYSICAL ANOMALIES
- BASF RIVERVIEW SITE
RIVERVIEW, MICHIGAN

Easting Northing _
(feet) (feet) _ Description Interpretation
240 -210 Small bull's-eye anomaly on vertical gradient map |[Metal object observed at surface
_ Suspected small, near-surface, metal
240 -470 Small bull's-eye anomaly on vertical gradient map |[object o
' ' o Metal object observed at surface,
240 -550 “|Small bull's-eye anomaly on vertical gradient map |located within capped drajnage ditch
300 -50 Small EM and magnetics bull's-eye anomaly Catch basin with metal grate
_ ' _ : Suspected small, near-surface, metal
300 -480 Small bull's-eye anomaly on vertical gradient map |object o
_ ' Suspected small, near-surface, metal
320 -460 ‘|Small bull's-eye anomaly on vertical gradient map |object -
' ' Suspected small, near-surface, metal
320 -500 Small bull's-eye anomaly on vertical gradient map |object S
' ' Suspected buried metal object(s),
Mid-size bull's-eye anomaly on vertical gradient|located within capped drainage
320 to 340 -560 to -580 [map ~|ditch '
: : Suspected small, near-surface, metal
340 -540 Small bull's-eye anomaly on vertical gradient map |object(s) _ '
' ~ [Suspected small, near-surface, metal
360 -500 Small bull's-eye anomaly on vertical gradient map |object(s)
' ) - Suspected small, near-surface, metal
360 -520 Small bull's-eye anomaly on vertical gradient map |object(s)
_ o ' Suspected small, near-surface, metal
400 -520 Small bull's-eye anomaly on vertical gradient map {object(s)
380 to 420 -690 to -720 |Larger bull's-eye anomaly on magnetics maps [Suspected buried metal object(s)
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GEOPHYSICAL ANOMALIES
BASF RIVERVIEW SITE
RIVERVIEW, MICHIGAN

Easting
(feet)

Northing
(feet)

Description

Interpretation

420

_-370

Small bull's-eye'anomaly on vertical gradient map

Suspected buried metal object(s),
located within northern capped area

420

-440

Small bull's-eye anomaly on vertical gradient map

Suspected buried metal object(s),
located within northern capped area

420

-600

Small bull's-eye anomaly on vertical gradient. map

Suspected buried metal object(s),
located within capped drainage ditch

440

-560

Small bull's-eye anomaly on vertical gradient map

Suspected buried metal object(s),
located within capped drainage ditch

460

-460

Suspected buried metal object(s),
located within northern capped area

480

-570

Sma_ll bull's-eye anomaly on vertical gradient map

Small bull's-eye anomaly on vertical gradient map

Suspected buried metal object(s),
located within capped drainage ditch

480

-860

Small bull's-eye anomaly on vertical gradieht map

Suspected buried metal object(s),

|located within southern capped area

480

-900

Small bull's-eye anomaly on vertical gradient map

Suspected buried metal object(s),
located within southern capped area

500

_[Small bull's-eye anomaly on vertical gradient map

Suspected buried metal object(s),
located within northern capped area

500

-400

-480

Small bull's-eye anomaly on vertical gradient map

Suspected buried metal object(s),
located within northern capped area

500

-520

Small bull's-eye anomaly_o_n vertical gradient map

Suspected buried metal object(s),
located within northern capped area

500

-600

Small bull's-eye énomaly__o_n vertical gradient map

Suspected buried metal object(s),
located within capped drainage ditch

500

640

Suspected buried metal object(s),
located within capped drainage ditch

Small bull's-eye anomaly on vertical gradient map
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GEOPHYSICAL ANOMALIES
BASF RIVERVIEW SITE
RIVERVIEW, MICHIGAN

Easting Northing _
(feet) (feet) . Description " Interpretation
| | North end of buried foundation of
500to 780 | -1100 to 1050 [Linear EM and Magnetics anomaly . {former building
| ' East end of buried foundation of former.
780 to 820 | -1050 to -1140 [Linear EM and Magnetics anomaly _ buuldlng
‘ | ' | | " [Suspected buried metal object(s),
520 -340 Small bull's-eye anomaly on vertical gradient map |located within northern capped area
' ' . Suspected buried metal object(s),
520 -490 |Small bull's-eye anomaly on vertical gradient map |[located within northern capped area
' - _ Suspected buried metal object(s),
520 - -550 Small bull's-eye anomaly on vertical gradient map [located within capped drainage ditch
- ' _ Suspected buried metal object(s),
520 -580 Small bull's-eye anomaly on vertical gradient map [located within capped drainage ditch
_ : |Suspected small, near-surface, metal
520 -650 Small bull's-eye anomaly on vertical gradient map |object(s) -
‘ ' - Suspected small, near-surface, metal
520 -680 Small bull's-eye anomaly on vertical gradient map |object(s) '
- Suspected small, near-surface, metal
540 -540 {Small bull's-eye anomaly on vertical gradient map |object(s)
_ Suspected small, near-surface metal
540 -680 Small bull's-eye anomaly on vertical gradient map |object(s)
’ , '  |Suspected small, near-surface, metal
560 -660 [Small bull's-eye anomaly on vertical gradient map |object(s)
' ' Suspected small, near-surface, metal
560 -800 Small bull's-eye anomaly on vertical gradient map |object(s)
. Suspected buried metal object(s)
580 -430 Small bull's-eye anomaly on vertical gradient map |located within northern capped area.
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GEOPHYSICAL ANOMALIES
BASF RIVERVIEW SITE
RIVERVIEW, MICHIGAN

Easting Northing
(feet) (feet) Description Interpretation
" Suspected buried metal object(s),
580 -480 Small bull's-eye anomaly on vertical gradient map |located within northern capped area
o ' . . Suspected buried metal object(s),
580 -540 Small bull's-eye anomaly on vertical gradient map |located within northern capped area
L | Suspected buried metal object(s),
580 -580 Small bull's-eye anomaly on vertical gradient map [located within capped drainage ditch
' ' Suspected small, buried metal
Group of small bull's-eye anomalies on vertical object(s), located within northern
600 -60 gradient map capped area
Small buil's-eye anomaly on vertical gradient |Suspected buried metal object(s),
600 to 760 | -20 to -100 located within northern capped area
Suspected small, buried metal
_ object(s), located within capped
620 -580 Small bull's-eye anomaly on vertical gradient map |drainage ditch _ '
' Suspected small, buried metal
) object(s), located within capped
620 -640 Small bull's-eye anomaly on vertical gradient map |drainage ditch
' Suspectied small, near-surface, metal
620 -700 Sméll'bull’s-eye anomaly on vertical gradient map Jobject(s) - _
' - |Suspected small, near-surface, metal
620 -980 Small bul 's-eye anomaly on vertical gradient map |object(s) '
Suspected small, near-surface,
: _ Group of small bull's-eye anomalies on vertical |metal object(s), located in vicinity of
620 to 700 | -1120 to -1200 [gradient map former "rock pile"
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GEOPHYSICAL ANOMALIES
BASF RIVERVIEW SITE
RIVERVIEW, MICHIGAN

Easting Northing
(feet) (feet) Description Interpretation
Group of small bull's-eye anomalies on vertical
640 to 780 -640 to -800 |gradient map Suspected buried metal object(s)
_ Suspected buried metal object(s),
720 to 900 | -1200 to -1080 |Grouping of EM and Magnetics anomalies located in vicinity of steel break wall
860 -15 Small bull's-eye anomaly on vertical gradient map |[Monitoring well DMW-2 B
920 -250 Small bull's-eye anomaly on vertical gradient map |Monitoring well DMW-6 ]
B ' - |Reinforced concrete lined drainage
900 to 980 -80 to-20 Linear EM and Magnetics anomaly ditch
Group of bull's-eye anomalies on magnetics
840 to 920 -350 to -500 |maps - Suspected buried metal object(s)
. Suspected buried metal associated
980 to 1080 -20 t0 -200 [Large EM and magnetics anomalies - with the slurry wall
860 -860  [Small bull's-eye anomaly on vertical gradient map |Monitoring well DMW-4
980 -1000  |Small bull's-eye anomaly on vertical gradient map [Monitoring wells DMW-1 and SMW-1
' Reinforced concrete lined drainage
90010960 | -640-600 |(Linear EM and Magnetics anomaly ditch
- ' | Reinforced concrete slabs located
1000 -460 to -500 [Large magnetics anomaly along river shoreline o
' ' ' . Suspected metal objects including -
Grouping of EM and Magnetics anomalies along  |reinforced concrete located .along river
800 to 1080 -1200to 0 [eastern edge of site ~ |shoreline ' ‘
Large EM anomalies characterized by quadrature
responses ranging from approximately 180 to
Site-wide Site-wide  [greater than 320 milliSiemens per meter Suspected brine
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Report: ENV_12SMW_SOLON_KEY, File: BASFRIV4.GPJ; 10/%2000 keypz

‘Project: BASF - Riverview
Project Location: Riverview, Michigan
‘Project Number: 38-08E06216.04

Key to Log of Boring
Sheet 1 of 1

=

Elavation: Elevation in feet referenced to International Great
Lakes Datum (I.G.L.D. = NGVD - 1.42 feet).

E] Depth: Depth in feet below the:ground surface.

E] Sample Typa: Type of soil sample collected at depth interval
shown; sampler symbols:are explained below.

[4] sampleNumber, Sample identification number.

Sampling Resistance: Number of blows to advance driven
sampler each 68-inch drive Interval, or distance noted, using a 140-lb
hammer with a 30-inch drop; "NA" indicates data not recorded.

Recovery: Length:in inches of sample-a_dmally-mcoverod in
. driven or pushed sampler; "NA” indicates data not recorded.

SAND (SP) CLAY (CL)

Silty SAND (SM)

% Clayey SAND .(SC)

Plastic CLAY (CH)

Silty CLAY (CL/CL-ML)

NN
NN
NN

Galvanized steel outer

h Blank well casging i
casing

bentonite chips

T

rya'seae
1o e d

16060 ¢

Blank well casing in cement 'B“l,ank well'casing in -

leplug

Slotted weII casing in
filter sand

NAAAS
NN

ASASS

] Blank well casing in cement
g grout

BEE &

B

c e )

gl gl gg ° MATERIAL DESCRIPTION § 8| Lo nores avo |

2% §“ a (88 & ~ 85| WELLDETALS

] [21BI0] JEa) | 10]  [1]
COLUMN DESCRIPTIONS

Headspace PID:  Photo-ionization detector field sample
headspace- madmg in-parts.per million (ppm). "NA"indicates data
not recorded; "--" indicates no reading.dueto insufficient-sample.

Graphic:Log: Graphic depiction of subsurface material
encountered; typical symbols are explained below.

Material Deacrintion: Description of material encountered; may
include color, moisture, grain size, and density/consistency.

Wail Completion Schematlc: = Schematic of piezometer or well.
installation; materials are listed:alongside well schematic; graphic
symbo!s are explained below.

Eleld Notes and Well Details: Comments and observations
regarding drilling or sampling made by driller or field personnel.
Wall construction materials.and installation details are also listed.

SILT (ML) o d 'GRAVEL (GP)

// Clayey SILT (ML) Siity River Sediment

A

= . Organic Material

Non-Soil Industrial Fill

Thin-walied tube sarhpler
(Shelby tube)

M Grab sample

‘ 2-Inch-OD unlined split
Al spoon sampler (S!

l
|

3-inch-OD split spoon
sampler (Califonia)

Y First water encountered at time of drilling (ATD)
Y static water level measured-in well on specified date-
¢ Change in material:properties within a stratum

----- - Inferred or gradational-lithologic contact

GENERAL NOTES
1. Soil classlfications are based on the Unified Soil Classification System.
Descriptions and stratum lines are interpretive; actual lithologic changes

may be:gradual. Field descriptions:may have been modified m reflect
results of lab tests.

2. Descriptions on these logs apply only at the specific boring locations and at
the time the borings were advanced. They are not warranted.to.be
‘Tepresentative of subsurface conditions:at other locations or times.
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Report: ENV_125/W_CLEV+/-USCS; File: BASFRIV4.GPJ;

Project: BASF - Riverview
Project Location: Riverview, Michigan

Log of Boring SB-1

540 : L

1
Project Number: 38-08E06216.04 Sheet 1 0f 1
Bﬁ:ﬁ.(g) 7/26/00 LoggedBy J. Mielecki Reviewed By J. Anderson
i il L TotalDepth - )
Daling  Hollow-stem auger (CME 750X) QNG or  Stearns Drilling (B. Grahm) TowiDeplh - 29.5 fest
Drill Ri . Sampling 2-inch-OD and 3-inch-OD split River Surface-
and Bilg 4.25-inch-1D / 8:Inch-0OD auger Method’ spoon (" Indicates:lab sample) Elevation 572.04 feet IGLD
‘Crounawater . Not-applicable {drilled in river) Hammer 140 Ibs / 30-inch drop Coordinate $210.31 E 1103.95
gg?&ﬁle Hole collapse during auger removal Comments  Drilled off barge in Detroit River; depths are measured from water surface.
SAMPLES
5 g |. is | &
= £ 5| Pge 18 JEEl © MATERIAL DESCRIPTION FIELD NOTES
23 STleL| B2y |38/E2 &
we ogia 5| E83 |86/840| 8
FZ]| o5 |KE|Ta| O
v BSSS  Water
4 J
—570 b =1 i
5 - .
— 565 - O ol 4
.{ -4
10— == _
560 b 3 E
2-1-1-1 <1 2 Very loose, wet GRAVEL and SAND, trace silt 4{Sample composited
. from 13.5-19.5 ft
—|submitted for analysis.
1153 | 8 | <t | Very loose to loose, wet GRAVEL and SAND with black sitty sediment, concrete, _T
cinders .
555 } E
31-141 10 4 - «—Plaslic bag recovered in sample B
0-0-0-8 | <1 - | _-—Small piece of concrete recovered in sample —
550 9-5-9-8 12 L= I <—Concrete, brick, and limestone gravel in sediment B
3113 | 15| <1 " Very loose, wel, black, silty SAND with gravel, trace concrete |
- | Soft, wet, grayish black, sity CLAY, trace sand ]
0-0-0-1 | 24 [ <1 " Very soft, wet, grayish black, silty sediment ]
—545 g Very soft, moist, medium gray, silty CLAY, trace sand
4-0-1-3 120} <1 [ ¢ = Thin sand'seam (1/16 inch thick) .
%
7 .
I~ Bottom of boring at 29.5 feet below water surface ]




Project: BASF - Riverview | Log of Boring SB-2
- Project Location: Riverview, Michigan ,
Project Number: 38-0BE06216.04 - | Sheet 1 of 1
- Datel®) 7126100 LoggedBy  J. Mielecki ReviewedBy  J. Anderson
Oriling  Hollow-stem auger (CME 750X) Driling »  Stearns Drilling (B. Grahm) JoiaiDepth  34.5 feet
Drill Ri . : Sampling 2-inch-OD and 3-inch-OD split River Surface 7904
R and Bilg 4:25-Inch-1D / 8-inch-OD auger Method spoon (™" indicates lab sample) Elevation 57204 feet IGLD
Sroutawaler Not applicable (drilled in-river) Hammer 140 Ibs / 30-Inch diop Coordinate 5191.62 E 1152.69
ggg’}lﬁ‘e Hole collapse during auger removal Comments  Drilled off barge in Detroit River; depths are measured from water surface.
i SAMPLES _
- § g[8 |8
s £ | 5| 25° |5 |88 2 MATERIAL DESCRIPTION FIELD NOTES
5% BElaf|for|eslil s '
- we oies5| 588 (06838 B
2 - 2] o |[E]|Ta] O :
- 0 Socs|  Water
- 570 1 =5 1
— 5— - —
ha 565 T .
i 10— e R
T l-560 . g e~ 4
15 - .
S hrAnA
|-555 B e N 4
-~ s 20 o~ —
S oo
“ R -
g}-5s0 . R .
. I S
— & . ot i 1
9 1-00-1 |NA| 2 [22=%] GRAVEL and SAND wilh brickandrock fragments _ _ _ __ _ _ _ _ __ _ _ _ | Sample from
3 Very. soft, wet, grayish black, silty. sediment ) 24.5-25 ft submitted’
- ; . ' 4for analysis.
5|-545 0000 | 0| - |
& |
9 0000 | 0| - i
- [2]
=2
g 6114 |24 | 3 — With gravel |
1
: % -S540 ] // Soft, moist, gray, silty CLAY, trace gravel
~ N 0-0-0-0 | 15°( -2 771 y—Becomes very soft, medium-gray L
2 ; V] I
‘;c“_ A Bottom of boring at 34.5 feat below water surface 1




~ Project Location: Riverview, Michigan

| Project Number:  38-08E06216.04 Sheet 1 of 1

. 'gzhee(g) 7127100 LoggedBy  J. Mielecki Reviewed By ~ J. Anderson

32?;‘%% Hollow-stem auger (CME 750X) wg‘gdor Stearns Drilling (B. Grahm) Total Depth 35.0 feet

of Borehole
{DfliRig 425 inch-ID / B-Inch-OD auger Fampling  2-inch-OD split spoon River Surface 572,04 feet IGLD

a~ Groundwater
' I Level(s)

Not applicable (drilled In river) Hammer . 140 Ibs / 30-inch drop | Coordinate $185.12 E1244.46

s . ggg’:&ﬂ'a Hole collapse during auger removal Comments  Drilled off barge in Detroit River; depths are measured from water surface.

e j SAMPLES

MATERIAL DESCRIPTION FIELD NOTES

Elevation
feet
Depth,

S feet
PID, ppm
Graphic Log

Number
Sampling
Resistance,
blows / 6 in.
Recovery,
inches
Headspace

Type

S . Water

- 570 1 B .

! - 565 . o : :

560 1 Rt _ .

~ 555 1 . E

|-550 . e o ’ 4

1/25/2001 SB-04

—545 b OO

30—

Very soft, wet, grayish black, silty sediment, trace sand

S1| 0000 |20

540 . 5y
. | 7
$2| 1323 {24 <1 [/ /
¢

35 :

Report: ENV_12SMW_CLEV+/-USCS; File: BASFRIV4.GPJ;




1/22/2001 SB-05

*12S/W_CLEV+/-USCS; File: BASFRIV4.GPJ;

Réport; ENV.,

—560

15 S-6| 0000 | 20| <1

|-555 .87 | 0-0-0-0 15 1

S8 0000 |20 | <1

| = Sand and gfavel seam (1/4 inch thick)
- ¥ Becomes dark gray
v Becomes grayish black

y—Becomes clayey

Project: BASF - Riverview Log of Boring SB-5
Project Location: Riverview, Michigan
Project Number:  38-08E06216.04 Sheet 1 of 1
g:}fe(g) 7126100 Logged By  .J. Mieleckl Reviewed By  J. Anderson
Drilind  Hollow-stem auger (CME 750X) Qriling . Steams Drilling (B. Grahm) TowalDopth - 24.5 feet
DrilRig  4.25-inch-ID / 8-inch-OD auger NamPing  2.inch-OD split spoon River Surface 572,04 feet IGLD
Srounawaler Not applicable {drilled I river) Hammer 140 Ibs / 30-inch drop Coordinate $336.28 E1020.31
gg:;i?ﬁe Hole collapse during auger removal Comments  Drilled off barge In Detroit River; depths are measured-from water surface.
SAMPLES
5 | s{.|s |8 '
2 £ | 5| egs [2(8E] 2 MATERIAL DESCRIPTION FIELD NOTES
3 B3lof| B2v (3885 5
we o2ie5| G835 |86/39| &
0 - Z neES |XElTa| O
Water
: e .
-570 1 1
54]s1| o000 | 8 | «1 :{— Very soft, wet, grayish black, silty sediment N
-565 S-2 0-0-0-0 8 <1 4
i 4
s3| 0000 |12 1 i
10 .
S4| 0000 |12 <1 v Trace clay 1

20 . — _
S-9 0-0-0-0 24 | <1 - |
550 ot medi '
] Very soft, moist, med , sil Y,
s10| 0000 |10 <1 //- ry soft, moist, medium gray, silty CLAY, trace sand |
’
g / | .
25 - Bottom of boring at 24.5 feet below water surface —
— 545 - - R
+ L i 7
30 = —
- 540 - =] -




172212001 SB:06

Report: ENV_12S/W_CLEV+/-USCS; File: BASFRIV4.GPJ;

Project Location: Riverview, Michigan
Project Number:  38-08E06216.04 Sheet 1 of 1
igmﬁg) 7/26/00 _ Logged By  J. Mielecki - | Reviewed By J. Anderson
Diiling "~ Hollow-stem auger (CME 750X) Qriting or  Stearns Drilling (B. Grahm) JowiDeph  27.5 feet
Drl RS 4.25-Inch-ID /-8-Inch-OD auger SamPing  2.inch-OD spiit spoon River Surface  572.04 feet IGLD
Croundwaler Not applicable (drilled in river) Hammer 140 Ibs / 30-inch drop Coordinate S 348.47 E 1066.60
ggg’}lﬁ'e Hole collapse during auger removal Comments  Drilled off barge in Detroit River; depths are measured from water surfacé.
SAMPLES
i =)
s g (- |8 |38 .
T £ 5| 2co |§ [2E|l o MATERIAL DESCRIPTION FIELD NOTES
% 8BloS| Szg 38/82 &
e SIS E]| Ewz |88 Rs] &
we no2ges5)] 585 |s6lae| B
|FZ2 | wes |xgTa| O
ot ooy Water
4 i
570 9 k
i oy i
S
5 e _
565 1 X ]
’ 0-0-0-0 8| <« Very soft, wet, black to grayish black, silty sediment E
0-0-0-0 8 | <1 _'—'Becomes black, with trace sand B
560 0-0-0-0 121 <1 y— Trace clay, no sand |
0-0-0-0 14 1 i
0-0-0-0 20 6 N
555 E
0-0-0-0 18 | <1 4
0-0-0-0 | 22 2 - -
- 0002 |22 <1 v Trace gravel |
0-0-0-0 22 | <1 4
0.0 Very soft, moist, medium gray, silty CLAY, trace gravel
00-0-0 | 20 <1 ¥ Becomes light to medium gray 7
545 : e
1 r Bottom of boring at 27.5 feet below water surface 73
B T )— 7
30 — _
4 | J
._540 - L -
35




EV+/-USCS; File: BASFRIVA.GPJ;

1/22/12001 'SB-09

V_12SMW_CL

Report: EN

‘Project: BASF - Riverview
Project Location: Riverview, Michigan

Log of Boring SB-9 L

ProjectNumber: 38-08E06216.04 Shest 1 of1
Date(s) 7126100 : | Logged By  J. Mieleck :Reviewed By  J. Anderson
o - . Dritli al h
Diling Hollow-stem auger (CME 750X) Quiting +  Steams Drilling (B. Grahm) JowlDapth — 13.5 feet
Drill Ri . | Sampling 2-inch-OD split spoon -River Surface ]
and Bilg 4.25-inch-ID / 8-inch-OD auger ‘Method {™ Indicates lab.sample) Elevation 572.04 feet IGLD
- s Hi i
Srouiey®e" Not applicable (drilled in river) parmmer 140 Ibs / 30-Inch drop Coordinate S 617.08 E1010.35
gg;’t‘.‘ﬂ'e Hole collapse during auger removal | Comments  Drllled off barge in Detroit River; depths are:measured from water surface.
SAMPLES
@ .
5 gc (. |2 | 8 -
5 £ 5| Bce |8 |SEl o MATERIAL DESCRIPTION FIELD NOTES
> - = 8~ : .
G %g o £ 8o Sﬁﬁ%:ﬁ
we ofles| 585 |85 8ol B
I Z | vy [XE|Ta) O
¥ OS] Water
-570 b oo 1
1 Ean
4]81*| 02525 | 6 | <1 & Loose, wet GRAVEL with sand, clay, silt, sediment, and concrete {FILL]- 4Sample composited
' 3’3 ' from 3.5-8.5 ft (one
5 34 —8-02 jar)-submitted for
s2| 6323 | 6 | <1 F ¥4 Loose, wel GRAVEL and SAND with black sity sedment (FILL)  J"ors
565 - ' ' -
§-3*| 2-1-3-2 12| <1 4
7?2__ Medium stiff, moist, medium gray and brown mottied, sity CLAY |
10-4| sS4 | 77844 [0 | - '2é§__ _ -
% /f Stiff to very stiff, moist, brown, sitty CLAY with gravel T
560 §5| 781013 | 18 | <1 %2, _ _
> ',:;r- 4
N r Bottom of boring at 13.5 feet below water surface 1
15— - -
-555 . : .
20— - -
550 . - -
25— - -
545 1 L ]
30 — —
-540 1 - 1
35




‘Project: BASF - Riverview ' Log of Boring SB-10
- ‘Project Location: Riverview, Michigan : ' '

,_ Project Number:  38-0BE06216.04 Sheet 1 of 1
- Dale® 7726100 'Logged By  J. Mielecki ReviewedBy  J. Anderson
o Driling  Hollow-stem auger (CME 750X) ‘Qnilling . Stearns Drilling (B. Grahm) ToialDepth — 20.0-feet
) R . o i 2-Inch- j -
DritRla  4.25-inch-ID / 8-inch-OD auger R e b eample) River Surface 572,04 feet IGLD
' Croundialer Not applicable (drilled in river) ‘Hammer 140 'Ibs / 30-Inch drop Coordinate S 528.95 E1051.77
- ggg&‘,’,'g Hole collapse during auger removal | Comments  Drilled off barge in Detroit River; depths are measured from water surface.
= SAMPLES
5 gl |8 | § |
3 £ | 5| 2ce |5 [BEl o MATERIAL DESCRIPTION FIELD NOTES
2% SwleS]| 22e |38(82] &
we QO_Q_E Ens |Ooc S ©
< L] soo |eclol]| 8
“F2]| dz3 [E|EE| @
v oS Water
- -570 4 e ) J
] el i
— 5— e o —
i E St ]
-~ 565 - - ' -
_ bt 10 S1| 0000 |<1| - Very soft, wet, black, silty sediment
T f560 s2 | 0000 |14 <1 v Trace sand } A
83| 0000 |24 <1 i
B 15 -
: . ¥ 4 .
. : Gad o ____]
- "S4| 01-22 |15 <1 ;%,4 — Grayish black. silty CLAY, white subsiance. trace fibrous material, sand. sediment_ _ _|Sample from 16-18 ft
—555 ' / - Soft, moist, medium gray, sitty CLAY, trace gravel -(one 8-0z jar)
: g % ) o submitted for analysis.
S5 2.2.33 20 | <1 //— rBecomes medium stiff, with no gravel E
0 .
- o 20+
b'; . Bottom of boring at 20.0 feet below water surface
_ _ L ; ]
gl-ss0 . - . |
o
Wl B
— & . - 1
5 4 o E
Q _ -
3 25 —
. — r |
31545 - T 1
z ] ' % |
5
O b = 4
1724
. 2 :
3 30 -~ —
& | I |
OI ) : .
21540 1 B ' 4
H .
- = . 4 L i
>
2 ,
w 3 'F -
£ i ,
é": 35-




Project: BASF - Riverview

| Project Location: Riverview, Michigan

' Sheet 1 of 1

Log of Boring SB-11

1/22/2001 SB-11

1 Project Number: 38-08E06216.04
pate(s) 7126100 Logged By  J. Mieleckl ReviewedBy  J. Anderson
e — i Totat Depth
| oling Hollow-stem auger (CME 750X) Contrioy  Steamns Drilling (B. Grahm) Totat Depth 29.0 feet
[ E,ﬁﬂ;{g 4.25-inch-ID / 8-inch-OD auger aaem’;&"g 2-Inch-0D split spoon Egs;t?ol:\ﬁm 572.04 feet IGLD
. . H - ‘Coordinat ,
f;e:l'zg;"am Not applicable (drilled In river) bammer 140 Ibs / 30-inch drop Lowﬁ:,-':,a e $:574.01 E 1099.69
gggi?lﬁ'e Hole coliapse during auger removal | Comments  Drilled off barge in.Detroit River; depths-are measured from water surface.
SAMPLES
! o)
5 gl s | 8
k] £ 5| Pco |5 |2E| o MATERIAL DESCRIPTION FIELD NOTES'
23 B3Flo2| Szg |38]8° &
we ogla5| E83 18585 £
— Z neEs [KEjXTal O .
0 . o] Water
|-570 b ]
5'—1 -
—565 b b
10 -1
560 b h
- 4
SN s1f o000 | 6] 2 1" Very soft, wet, grayish black, silty sediment
555 s2| 0000 |10 <1 v Trace sand 1
s31{ 0000 13| «1 v Becomes blackish gray, with no'sand .-
20 ]
s4| 0000 |22 2 v Trace clay 1
550 ' :
s-5| 0000 {10 | <1 1
2511 s6 | 0000 |24 <1 B
| Very soft, moist, medium gray CLAY, trace gravel N
545 S-7 0-0-1-2 24| <1 -—Wet, black sand seam (1/4.inch thick)
30 | _ Bottom of boring:at 29.0 feet below water surface
540 b . 2 ]
- - { -
35

Report: ENV_125W_CLEV+/-USCS; File: BASFRIVA.GPJ;




1/22/2001 SB-12

File: BASFRIV4.GPJ;

Report: ENV_125/W_CLEV+/-USCS;

Project: BASF - Riverview Log of Boring SB-12
Project Location: Riverview, Michigan
. Sheet 1 of 1
Project Number: 38-08E06216.04 _
82}&(3) 7/26/00 LoggedBy J. Mieleckl Reviewed By J. Anderson
il : illi Total Depth
Ping. Hollow-stem auger (CME 750X) Oriling ., Stearns Drilling (B: Grahm) TowlDeplh 330 feet
D@ 4.25-Inch-ID ] 8-Inch-OD auger - Sampling  2:inch-OD split spoon River Surface 572,04 feet IGLD
Coordinat
Sroundwaler Not applicable (drlled in river) Hammer 140 Ibs / 30-inch drop Coordinate S570.76 E1149.23
ggrci?-lﬁ'e Hole collapse during auger removal . | Comments  Drilied off barge in Detrolt River; depths are measured from water surface.
SAMPLES 4
=3
5 g | (8 | 8
3 = | 5| 252 |5 |25 2 MATERIAL DESCRIPTION FIELD NOTES
5% ZElze| 2z |afEs) 5|
we ol2e 351 §35 |aGj80| B
- Z | waxs |eE|{Ta| O
0 oo Water
570 1 :
mo_ J
o e
5 = N
i} S ee |
-565 - A 4
] B 4
104 =t _]
560 1 S 1
] A .
15 R .
555 i ] )
20 A -
~550 b et 4
0-0-0-0 8 | <1 : Very soft, wet, blackish gray, silty sediment
0000 | 14.| <1 7]
545 0-0-0-0 | 20 | <1 — Becomes black R
i Trace gravel |
00-00 |24 | <1 i
4 / |- Very soft, moist, dark gray, silty CLAY, trace gravel —
e - |
0000 | 20| <1 / y— Becomes medium gray, with trace sand, no gravel q.
540 - ]
4 -
| Bottom of boring at 33.0 feet below water surface

URS
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1/22/2001 SB-13

Project: BASF - Riverview
Project Location: Riverview, Michigan

Log of Boring SB-13

Report: ENV_12S/W_CLEV+/-USCS; File: BASFRIVA.GPJ;

. h 10of1
Project Number:  38-08E06216.04 Sheet 1 of
Date(s) 7125100 LoggedBy  J. Mielecki Reviewed By  J. Anderson
Drili"g  Hollow-stem auger (CME 750X) Qriling . Steams Drilting (B. Grahm) |speDepth 438 feet
= — - p— .
D10 4.25-inch-ID /8-inch-OD auger NETPUNG  2nch-OD split spoon Rwver Surface  572.04 feet IGLD
m .
Srocioyate" Not applicable (drilled In river) Dam™e’ 140 Ibs/ 30-Inch drop Coordinate $883.65 E984.36
ggﬁr&ﬁ'e Hole collapse during augerremoval | Comments  Drilled off barge in Detroit River; depths are measured from water surface.
SAMPLES )
= oe | o | &
2 . o= lw O} 2
S £ | 5| 2o |E |8gl 2 MATERIAL DESCRIPTION FIELD NOTES
2% 3T|lo2| Bome |38(8S 5
we oe|lgaE| E23 |95/3g( ©
- Z | wXs || O
o o] Water
570 . S .
J S$-1| 0-0-0-0 8 _<1 Very-soft, wet, black to grayish black, sitty sediment
5T s2| o000 |12] <« 7]
565 sa| oooo |14 <1 — Becomes black 4
s4| 0000 |20 | <1 ) i
10 - s =
;7 | Very soft, moist, green and gray mottied CLAY, trace gravel _ _ _ _ _ __ _ _ _ i
S5 1361014 | 18 | <1 / Stift to very stiff, moist, brown and gray mottled CLAY, trace gravel
560 . i
%,
| L Bottom of boring at 13.0 feet below watar surface 1
15 - -
|-555 1 - 4
20 - -
550 1 - .
25 = B
- | -4
545 1 - -
30 - -
540 . - 1
35




1/22/2001 SB-14

Report: ENV_125W_CLEV+/-USCS; File: BASFRIV4.GPJ;

§2| 0000 |20 | <
10| s3] Na f24 | <

-560 S-4 NA 18] <1

‘Project: BASF - Riverview Log of Boring SB-14
Project Location: Riverview, Michigan ‘
. . '. 1
Project Number:  38-08E06216.04 Sheet 10
-8:}%(:) 7/25/00 Logged'By J. Mieleckl Reviewsd By J. Anderson
-Drilling Hollow-stem-auger (CME 750X Drilling Stearns Drilling (B. Grahm) Total Depth 21.5 feet
,Method Contractor of Barehole
DrilRi9 4.25-Inch-ID/ 8-inch-OD auger Nompind 2.nch-OD split spoon River Surface  572.04 feet IGLD
SIounawate Not applicable (drilled In river) Hammer 140 Ibs / 30-inch drop Coordinale  $867.40 E 1029.84
"ggm‘-“l’lle Hole:collapse during auger removal | Comments  Drilled off barge in Detroit River; depths are measured from water surface.
SAMPLES
5 g | . |s | 8 -
® £ 5| 2se [T [BE| o MATERIAL DESCRIPTION FIELD NOTES
H 5 S 0 ‘——1.';;; >olog|l €
we Jo|RE| Enz [B8S[sg| &
we 02|85 585 [86| 82| ®
L= Z weo jeS|Ta| O
v Water
570 1 1
5 = i
1] s1| o000 8 | <1 iz Very soft, wet, grayish black, sitty sediment 4
565 - 1

15 - -

$-6| 0212 (24| <1 L <—Thin grave! layer 1

| 555 |- Soft, moist, grayish green CLAY, trace gravel E

$7] 2354 (0| - - <—Sampler pushed rock 1

| Soft, moist, gray, silty_CIA_Y _________ e

204|581 1112 [ 22| <1 L .

—550 1 r Bottom of boring at 21.5 feet below water surface b

25 b _

—-545 b r b

. L ]

30 — -

1 L 4

_540 - - _
35




1/22/2001 SB-15

Report: ENV_12S/W_CLEV+/-USCS; Filc: BASFRIVA.GPJ;

Project: BASF - Riverview Log of Boring SB-15
| Project Location: Riverview, Michigan
Project Number:  38-08E06216.04 Sheet 1 of 1
gz}ﬁe(g) 7125100 Logged By  J. Mielecki . Reviewed By J. Anderson
 Driing Hollow:stem auger (CME750X) Driliing Stearns Drilling (B. Grah Total Dapth 23.0 feet
Method ollow: ger { ) Contractor earns Drilling (B. Grahm) of Borehole .0 fee
DrilRig 4.26-inch-ID / 8-inch-OD auger SamPling  2.inch-OD split spoon River Surface  572.04 feet IGLD
CaoaneWater Not applicable (driled In river) Hammer 140 ibs / 30-Inch drop Coordinate $900.72 E 1069.64
gg;’}lﬁle Hole collapse during auger removal- Comments  Drilled off barge in Detroit River; depths are measured from water surface.
SAMPLES
§ gl [e 18
5 s | 5| 852 |5 [R5 ¢ MATERIAL DESCRIPTION FIELD NOTES
23 88|lo2| BBe |388C & :
we oceleb| £23 |85/ 50/ &
0 - Z wes |[eElxal| O
L Water
e A A B
--570 . 7
5 —
565 . .
10 -
560 1 1
15 S-1 ] 0-0-0-0 18 | «1, Very soft, wet, black-and gray, silty sediment, trace clay
555 s2| 0000 |20 <1 ¥ Trace sand, no clay §
3| 00241 |14 <1
20
s4| 3114 18] <1 (4
|-550 /é?- v Trace gravel j
| | Bottom of boring at 23.0 feet below water surface |
25— — _
1 - 4
| 545 4 L i
30— - -
_,540 -1 t -
.1 L .
35




1/22/2001 SB-16

Report: ENV_125W_CLEVH-USCS; File: BASFRIVA.GPJ;

Project: BASF - Riverview Log of Boring SB-16
Project Location: Riverview, Michigan
Project Number:  38-08E06216.04 Sheet 1 of 1
32‘%‘3) 7/25/00 Logged By J. Mieleckl Reviewed By J. Anderson
i il
DAling  Hollow-stem auger (CME 750X) Driling o Stearns Drilling (B. Grahm) TowalDepth — 26.5 feet
Dril g 4.25-Inch-ID / 8-Inch-OD auger Samplig  2.inch-OD split spoon River Surface 572,04 feet IGLD
Srouie21e" Not applicable (drilled in river) DammMer 140 Ibs / 30-inch drop Coordinate $885.28 E 1120.80
gg’;’aﬁ‘e Hole collapse during auger removal Comments  Drilled off barge In Detroit River; depths-are measured from water surface.
SAMPLES
5 ge|.|s g .
5 < 51 Zce |5 [2E| e MATERIAL DESCRIPTION FIELD NOTES
5% 8Tle 2] 22g |38[82 &
we oeleb| 523 |85/50| &
I~ Z nwnxs |eSflTa| O
0 ooy Water
_ oo ]
-570 . 1
5 — 4
L565 — L AAAA- e
] et J
10 - ﬁ
.. Sl o
- 560 4 e B
. e -
15+ T —
—555 § ey W
4 i -
20— R -
550 4 oo N .
4 ooe N ~
25ﬁ S-1 0-0-0-0 10 | <1 / 1 Very soft, wet, light gray, silty CLAY, trace gravel -
N _
545 s2| 0000 |24 | <1 [ gr 1
o 1
4 3 Bottom of boring at 28.5 feet below water surface . 1
30 - -]
h540 ] . B 4
35




Report: ENV_125/W_CLEV+/-USCS; File: BASFRIVA.GPJ; 10/%¥2000 DMW-09

Project Location: Riverview, Michigan :
| Project Number:  38-08E06216.04 Sheet 1 of 1
Date(s) Deilled 7127100 through 8/2/00 Geobogist  J. Mielecki Reviewer J. Anderson
| Drilling Hollow-stem auger (CME 750X |- Drifliny . ‘| Total Depth
Method  8-n. OD to 26 ft_12.25-n. OD to 13ft) .| Contractor _-Stearns Drilling (B. Grahm) | ofBorehole  28.0 feet
Sampling  3-Inch-OD split spoon Hammer Top of Casing
-} Method ("*~ Indicates lab sample) .Data 140 Ibs / 30-Inch drop Elavation 579.16 feet IGLD
AR el St | Boreerion  0:010dnch slot (wire wound) 20-28 ft| 2 577.07 feet IGLD
| Seator Cement 0-2 ft, bentonite chips 2-5R, . | Groundwater 7.9 feet BGS on 7/28/00 ATD; Coordinate S$73317 E894.80
Backfill cement grout-5-19 ft;'holeplug 19-21 ft | Level(s) 7.99 feet BTOC on 9/5/00 Location. . y
SAMPLES § g
5§ gl 18 |8 _agl
® = Fco |B |SE[l o ‘MATERIAL DESCRIPTION 'as§ FIELD NOTES AND
, _5::3 § 2w >§,¢8n. £ 2 WELL DETAILS
w 5_ 4 g § 2 20| B L__4-nch square steel
neEsg jKesjra| O protective casing
9-19-20-17 ) 18 | <1 |- Vaery stiff to hard, dry, tan SILT, trace sand and gravel [CAP MATERIAL] le-12.25-in.-dia. "
A —— borehote (0-13 ft)
Very stiff to hard; dry, tan to brown SILT with sand, brick, and cinders [FILL]
575 | <—Light tan brick fragment . i ment (0-2 ft)
9-10-13-12( 20 | <t ¢ Becomes dark gray, with brick, no sand or cinders 7
4
O MosLwhteDBOTRILL T TTTTTTTToo ] nignite chips
8255000"| 4 [ & §— With.yellow brick-and cinders @5n
L —
= 10-in.-ID steel out
8422 | 18| 49 [41].I" Medium stif, wet, biack SILT with cinders, industrial slag, and gravel [FILL] casingto 140
| L e e — ]
570 LT Wodium sl wat, back ST wit ogerics PEATL ]
2242 |20| 2 W Sohmostdamgmy.siyClay o] ] ment grout
e " Soft, moist, dark gray, clayey SILT, trace sand and vegetation b (5191
' Sto ’g_'r;gang ;( 10f
10 0022 | 24| <1 :7/] U] Very soft, moist, dark gray, silty CLAY, trace vegelation | on 712800, oume
% Stiff, moist, gray CLAY, trace silt and gravel |—2-in.-ID PVC riser
L 565 i /,. . 4 {+2 ftto 23 ft bgs)
2568 |24 | <1 §—Becomes brown and gray motti
9 ] k—QOuter steel casing
/ pushed 1 ft past
_ 24942 | 8 | <1 4% | Vo stiff to s\, moisL, gray and brown motiied, ity CLAY, trace gravel | ot oo and
- _
* ) 1 H s,
Y5 | . ] en stop on. .
6162530} 22 | 1 5é2 ¥ Becomas very stiff, brown Rasume on 8/2/00.
5% g%a . ] s borshol
81525-28 | 24 | <1 g%g— § Becomes hard, brown with trace gray mottles h
i 4
5/4 L Holeplug (19-21 )
20 471216 | 24 | <1 // ﬁ—f—Beoomes medium stiff to stiff, gray and brown mottled —
: A
/ Stiff, moist, gray CLAY 4—#7 silica'sand
555 2456 | 24| <1 A~ ¥ Becomes medium stiff, brown g (21-28 f)
4 }
: Madium stiff, moist, gray, silty CLAY, plastic, trace gravel
2468 |8 | - "Medium stff, moist, gray CLAY, trace gravel 7 R A
25 /— - wound (23-28 ft)
7
0234 | 24| <1 // Very soft to soft, moist, gray, silty CLAY, trace.gravel
550 vz
4
A ,//
Bottom of boring at 2.0 feet install wall on 8/2/00.
30




Report: ENV_12:

SIW_CLEV+/-USCS; File: BASFRIV4.GPJ; 10/3/2000 DMW-10

Project: BASF - Riverview Log of Boring DMW-10
'Project Location: Riverview, Michigan
Project Number:  38-0BE06216.04 Sheet 1 of 1
Datels) Deiled 7131100 through 812100 Geologist  J. Mielecki Reviewer J-Andarson
Drilling Hollow-stem auger (CME 750X, | Drilling Cop "Total Depth -
Method _ 8In.OD 026 ft, 12.25-in. OD 10 13t) | Conractor _ 3teams Drilling (B. Grahm) ofBorohole 260 feet.
Sampli 2-Inch-0OD and 3-inch-OD split spoon "Hammer ) Top of Casing
Method * (" indicates lab sample) Data 140:1bs / 30-Inch drop Elevation, 577.66 feet IGLD
Skzeand T 10-Inch-1D galvanized steel 0-14 ft; | Screen ' Surface
of Wall Catng 2 InchelD PUC <2 to 21 R bys Porntion 0:010-Inch slot (wire wound).21-26 ft | Birace 575.67 foet IGLD
Sealor Cement 0-3 ft, bentonite chips 3-5 ft, . Groundwater 4 feet BGS on 7/31/00 ATD; Coordinate $138876 E923.12
Backfill cement grout 5-17 ft; holeplug 17-19 Level(s) 24.50 feet BTOC on 9/5/00 Location N -
SAMPLES So
g E-)
§ g< | |8 | 8 _8
-] gece |& ISEl o MATERIAL DESCRIPTION '5§ FIELD NOTES AND
3% 8% § EEES 233| WELLDETALS
w "8 & 5 & .g E g I_?)#t fﬁuare steel
| 575 251014 | 22 | <t [ Medium stiff, moist, brown CLAY -12.25-in -dia.
e 7, 7[ Moist, dark brown to biack, Tniu?tr?aﬁiu_ cinders, concrete, and gravel |FILL] borehale (0-13 f)
: A I S B ment (0-3 ft)
13-13-18-8| 24 | <1 //'_72 Medivm st ta stil, mwnmmmwmmm
[f¢.%2 71 Moist, brown and black, Industrial fil, tmcae gravel fFILL).
FHTEL Medtuip denes. mojet. lighlbrovr, 5 7T nonite chips
' '+ T+ *1  Moist, industrial fill, including concrete [FILL) 3.5 f1) P
58:531 | 2 | <1 [, 7, % §g—Becomes wet, with black cinders and silt
AN -
570 e Te ¥
3214 [ 3]« [~ So, wel, biack, sity CLAY with concrete [FILL ] o ouer
- 4
2223 | 15 | <1 [S0T Very soi s wei, bock PEAT, raca plasicday, vegeaion, nd wood | e gt
_______________________________ (5-%
22? Very soft to soft, wet, medium gray, silty CLAY, trace vegetation
1/ ! in -
1367 | 24| <1 2 / % rMes medium stiff, with trace brown mottles; plastic bag recovered in 2 inID PVC riser
565 4%2 i (+2 ft1o 21 ft bgs)
//5 : . . . " Grout 10-in. casing,
1357 [NA| <1 5%4' #— Becomes moist, medium stif to stift T then stop on 7/31/00.
974 Rosume on B/2/00.
7 - .
] %__ "Siiff to very sifff, moist, gray CLAY, trace brown motties and vegelation '_g:’stgg“;ef{ g:s;l"g
810-10-13) 0 | - % (rocts) Gvarild 1 ang
| o0 0 J] Vors s, ot graen brown, ity CLAY, vacagravel B grouted in place
? - J
3-5-10-11 | 24 | <4 5 -«—8-in.-dia. borehola
. ) . (13-26 f1)
2578 |24 | <t % “"Modium siff i S, moist grayieh brown GLAY, vaca gravel ] | tolepiug (17-191)
| s o567 | 10| <t %-m@a S io SUf, marst, modiar gray. sify GLAY, raca gravel ~ | | a7 siica san
/2_ E (19-26 ft)
3445 2 | < :%2- §— Becomes soft to medium stiff, gray . 1
) % 7 4 1—0.010:in. slot PVC
. ' E| e
1223 |24 | <1 ;//— §— Becomes soft 1E wound (21- . )
//2— 4
550 / .
Bottom of boring at 26.0 fest ] Instali well on 8/2/00..




h Project: BASF - Riverview ' Log of Boring DMW-11
) Project Locatlon: Riverview, Michigan ‘ '
| Project Number:  38-08E06216.04 - | Sheet 10f 1
Oatefe) Drilled  7128/00 through 8/3/00 Geologist  J. Misleckl Reviewer J. Anderson
Drilling Hollow-stem auger (CME 750X, Drillin . Total Depth
.. Method _ 8-in. OD to 26 ft. 12.254n. OD 10 11 #i) | Contracior _ Steams Drilling (B. Grahm) of Borehole 260 feet
- Sampling  2-Inch-OD.and 3-lnch-OD.split spoon Hammer | Top of Casing.' .
Method . {~* indicates lab sample) & - Do 140 1bs / 30-Inch drop Elvation 577.62 feet IGLD
Size and Type- 10-Inch-ID galvanized steel 0-12 ft; | Scree; Surface
— of Well Ca:ipng 2-Inch-ID PVC 42 ft to 21 ft bgs Porforghm 0.010-inch slot (wire wound) 21-26 ft | £\ ati0n §75.77 feet IGLD
ol Sealor  Cement 0-3 ft,-bentonite chips 3-5 ft, ' Groundwater 12 feet BGS on 8/2/00 ATD; | Coordinate 857.27 E945.66
-0 Backfill cement grout 5-17 f; holeplug 17-19 e Lovel(s) 25.04 foet BTOC on 9/5/00 Location . :
SAMPLES s 8
bl . -5
N § - ge T 8 §' ' . -g_ E
5 5 g | 5| 25° (5 |25 2 MATERIAL DESCRIPTION F 5 5 FIELD NOTES AND
X 53 gs a ﬁg§ g ga|l £ 20| WELL DETALLS
. w e & 5| E? s |8|3a| @ | —d-inch square steel
o mZ| Acs [XEEa| O protecive casing
< , e S-1 [11-27-50/27| 14 | <1 @ Very stiff to hard, dry, tan, sitty CLAY with sand, gravel, and slag; surficial l—12.25-in.-dia.
. }-575 /1 vegetation ] borehols (0-11 ft)
/4
% ment (0-3 i)
§-2| 3665 |24 | <1
. ntonite chips
- 3-5 ft)
§3| 59118 |20 <« QA6 op drilling at 4 ft on|
- : 5 "Medium dense, moist, black GRAVEL with sand, cinders, and industrial fil Licy ,og Resume on
L [FILL]
570 e aace Panl o BN ————— e ———————— —— — =~ —— — —— — — —— — —— 10-in.-{D steel outer
— S4'| 3454 | 10| <1 Soft to medium stiff, moist, black, silty PEAT with wood, trace gmvel and casing to 12 &
vegetation (roots) [PEAT] . 4
. maent grout
Vvt vietr-rireb el e — o~ — — —— — — — (5-17 1)
S5| 1113 (18] 1 7 Vary soft, moist, gray. CLAY, plastic, with vegetation (roots) _
K / L 4 L—2-in.-ID PVC riser
£ // (+2 ft to 21 ft bgs)
wo#_.!_ . .| SHPH————
X Grout 10-in. casing,
. 565 S6| 2345 | 24 | <1 ’ \?:ge!l: lr'g:d(mhﬁ moist, gray, silty CLAY, high plasuuty with ] thon stop on 7/31/80.
: ’" Resume on 8/2/00.
2] —QOuter steel casing
S-7 [12-14-14-13] 12 | <1 pushed 1 ft past
™ Very stifi, moist, gmylsh brown CLAY, trace gravel J overdrilled hole and

grouted in place

s8| 47811 | 18! <1 - §—Becomes stiff to very stiff, gray and brown mottled . b
- - ' - -4—8-in.-dia. borehoie
560 (11-26 )

= 56| 37911 |24 | <1

\\\\\\\\%

2 / ; Very stiff, me’~t, gray, silty CLAY, trace grave!
- 71 1
. é : 2?/2 _ —Holeplug (17-19 ft)
2 3 Becomes stiff . 4 _
3 10| 2579 |20 | <1 7 /2 B Stop drilling at 18 ft
’ 7 / f 11 M |on amgg' esume
: : 4 1 on X
g 20 ‘ 2/5_.'—No gravel -
- S sl 5688 [ 0| - W/ 7 : —#7 silica sand
555 % /
5 g /ZL - (19-26 ft)
]
. ) % i . T
5 s-12| 2444 8 | <1 2?2 §—Becomes medium stiff, with trace gravel
- g Z7: ] —0.010-in. slot PVC
o // ; scraeg. ;qir;l v;ire
& s13| 2246 |20 <1 2%? '—Pewmes soft 4 wound (21-26 f)
?,é 550 @ jﬁg- |
E{ A M=%
é Bottom of boring at 26.0 feet Install well on 8/3/00.
d -~ . '
! i
- >l 4
z
w
§ 30
o




Report: ENV_12S/W_CLEV+/-USCS; File: BASFRIV4.GPJ; Hmmoo DMW-12

Project: BASF - Riverview Log of Boring DNiW-12
Project Location: Riverview, Michigan '

Project Number: 38-08E06216.04 Sheet10f1
Date(s) Drilled  g/4/00 through 87300 - Geologist  J. Mielecki Reviewer J. Anderson
S USSR 0% ron |y SameOna @ Gt |G 00
Notod o haates Jab sompla) P 8POON | HATMET 140 1bs / 30-Inch drop opofCasing 54,06 feat IGLD
e e e e el 22 | Boreerion  0.0104nch slot (wire wound) 2530 ft | B0 582,17 fest IGLD
Seal or Coement 0-3 ft, bentonite chips 3-5 ft, Groundwater 7 feet BGS on 8/1/00 ATD; Coordinate $883.85 E 686.11
Backfill coment grout 5-21 fi; holeplug 21-23 ft | Level(s) 29.88 feet BTOC on 9/5/00 Location - y .
SAMPLES ' ' " 5 g
. ' 9
S icl.lg | & . .
2 s | PEo |2 I3E[ MATERIAL DESCRIPTION 5 £ 2| FIELD NOTES AND
5| 252 |5, |28 2
3 § ¥ -E 7] gal & : . b WELL DETAILS
a8 23185 FRE 303 8 T T sseensen
v S| 2467 |24 | <t Medium stiff to stiff, mo»s(. dark brown, clayey SILT with vegetation je-12.25-In.-dia.
E /% o Stiff, molst, light brown, siity CLAY, trace gravel [CAP MATERIAL] g borehole (0-21.5 ft)
%
/ A .
580 §-2| 589817 | 24 | <1 /y Stiff; moist, medium brown and gray mottied CLAY [FILL] ent (0-3 ft)
§3* [s7.25.5007| 12 | <1 FEH Diy to oL 1an, sandy GLAY with gravel, race cobbies FiLL] ~ | e s
5 A - (3-5
M
$4| 6435 (12| <1 [4] T "S5 o medium s, moist, gray SILT with gravel, DBO, and brick [FILL] _gd:
_ ’ 1T ¢—Becomeswet . 10-in.D stesl outer
575 4 U e . ) clasing1 gzrg\ged in
——————————————————————————————————— ! ace 1-
55 1244 (14| <1 ;? / -Soft, wet, light gray, silty CLAY with DBO, paper, wood, and vegetation < P
g /é [FILL) 4
WA : : : i
277/ -3
0B se | 61198 | 20| <1 g/ ¢ Wihgevel ] { wrm o
| Stiff, moist, black SILT with gravel, brick, paper, and fibrous material [FILL] .
f-s70 S7| 3904 | 15 | <t B Sof ol back ogani any CLAY wih pol e vegaiston FPEAT] 21D PVC risar
(,’:’"Z‘ : H (+2 ft o 25 ft bgs)
7 i
' lrodls; 4
se| 3336 | 0| - ;,-//4 i
1 O 1™ St odium sif,wa, biac, organc ity GLAY wi peai vegeiation, |
,4_'; | trace gravel [PEAT) . 4
$9| 48510 | 3 | <1 ,';;' 4 !
565 27 b
10 et . “Soft to medium stiff, wet, black PEAT [PEAT) )
il et Bl I 7//‘ iadium st ia S, mst gray and brown motisd LAY~~~ "~ H
5 _ . 4 Stop et 22 ft on
20 s-11] 35712 | 24 | <1 / v Becomes stiff to very stiff, with trace gravel ! 8/1/00; ream hole and
‘ i« rout 10-In. casing.
) / i esume on 8/3/00.
-560 ///l = -—— T = .
|812| 3579 [ 24 <1 ;% ] Stiff to very stiff, moist, brown, silty CLAY, trace gravel 4—Holeplug (21-23 f
. 9 éé- §— Becomes medium stiff, gray 1A [
] q 1
$477 7 i |i{4—8:in.-dia. borehale
S13| 2358 |24 | <1 /éé . (21530 f)
25 o
. // 7 o
. 2 L : r—#7 silica sand
s-14| 2355 |20 <1 4%2 ¥ Becomes sof, with trace coarse gravel to cobbles (23-30 1)
555 o
gé? —0.010-in. slot PVC
. 3 screen, spiral wire
s-15*| 3456 | 18| «1 gé& wound (25:30 ft)
27 0 4
30 7 ﬁé Bottom of boring at 30.0 feet 14 {Install well on 8/3/00.




Project: BASF - Riverview ' Log of Boring DMW-13
Project Location: Riverview, Michigan _ '
Ta Sheet 1 of 1
- Project Number: 38-08E06216.04
Date(s) Dled 514100 through &/3/00 Geologist  J. Mielecki Reviawer J. Anderson
™ Driing Hollow-stem auger (CME 750X, Drilling - Total Depth
i Method _&n.OD 0 28 ft, 12.26n. OD to 18ft) | Contractor. _Steams.Drllling (B. Grahm) ofBorehole 280 feet
i Sampr ng 2-inch-0OD and 3-inch-0D split spoon Hammer Top of Casi
. (" indicates lab cample) = " Data 140 Ibs / 30-Inch drop Bl 583.08 feet IGLD
- 3,";:,}“&:;’,% ineniD PUe s e 2y mg ™ | Boreenyon  0-010-nch alot (wire wound) 2328 ft | Sirface 581.17 feot IGLD
i Seal or Cemeant 0-3 ft, bentonite-chips 3-5 ft, Groundwater 8 feet BGS on 8/1/00 ATD;. Coordinate §263.27 E 8'23 95
] Backfill cement gmut 5-19 fi; holeptug 19-21 ft | Level(s) 23.83 feet BTOC on 9/5/00 Location - -
SAMPLES 5o
- S8
a . P o o
: § | 285 | g : _285 '
3 = 51 £5° 15 |&E| @ MATERIAL DESCRIPTION 3 §§ FIELD NOTES AND
53 Bgle £ 23 g [38|8 gl £ 2 WELL DETAILS
ue 2351 545 (8|3g) s gaunre e
S1| 244010 | 22 | <1 Medium stiff, molst, dark brown SILT [CAP MATERIAL] L «12.25in dia. -
| 580 | ¢ Becomaes stiff, brown, with trace clay and gravel b borehole (0-18 ft)
i ) 1] __ _ ________________________________ .
- [ S-2 (8-13-13-12f 20 | <1 " Very stiff, moist, medium brown, clayey SILT, trace gravel and roots
B /y* [CAP MATERIAL) vy st s : ment (0-3 f)
g v
-~ 144 2 Brown, with cinders, lass, brick, and other il material __ - _ _
53718131430 24 | <1 MU Very stiff, moist, medium brown, silty CLAY [CAP MATERIAL] 3 _5'“3""" chips
- 7/} "Very stiff, molst, dark brown CLAY, trace gravel, brick, and concrete [FILL] | @sh
- 575 s4°| 87711 [ 18| <1 "Medium stiff to stiff, most to wet, dark brown to black, sitty CLAY with |
| cinders and fill material, trace gravel and DBO [FILL] ] 10-in.-ID steel outer
R : z casing to 14 ft
- s5| 12735 | o - | §—Becomes wet R grouted in place
] 10 se| 127.50 |12 | < ™ S wel, black SILT wihwood [FILL] ~~~~~~ ~ T T T T T Goment grout
: -570 ™ “Loose, wet, back-and gray_ silty SAND with clay, trace vegetation [PEAT] |
- s7| 9765 | 1| <1 [ [ St wet, black SILT with wood and vegetation (PEAT] | 2:in.ID PVC riser
. : o ] (+2710 23R bgs)
'-l .
S8| 9448 (18| <1 ™ "Medium stf, moist, gray, silty CLAY, (ie rool material, trace gravei and
— 15 ) | brown mottles -
-565 7. 3 f—Wiﬁ' wood . ] Stop at 20 ft on
_ S| 88710 | <1 | <1 -~ B ar1100; ream hole and]
. o - 3 b grout 10-n. casing.
e Y esume on 8/3/00.
8-10|6-12-20-34 | 24 | <1 / V%—sﬁ—&alm}idiéy_m_oiei CLAY, trace gravel |
g %' ] —Holaplug (19-21 &)
- 8 20f5.41] 3.8-1318 | 24 | «1 7 /2_ ‘Very stiff, moist, brown to brownish gray, silty CLAY with gravel |
2560 /5" ' "|-4—8-in.-dia.-borehole
Q : ) i 9 7 (18-28 ft)
2 §-12| 3697 |24 <1 % /2 Stiff, moist, gray, silty CLAY, trace gravel
/% - ' "
- ] #7 silica sand
g : 4%2 8 o (21-28 ft)
g s13| 1235 [20| <1 Y // —Becomes soft to medium stiff
I )
2 242 o s 0.010:in. sot PVC
— <155 15.14* - Becomes very soft to 50 " screen, spiral wire
z 5 S-14*| 0033 |24 <1 /%2 U wound (23-26f1)
g / é 7 _
; XA =
_ ‘:.'I Bottom of boring at 28.0 feet Install well on 8/3/00.
§ 3
3




Report: ENV_12S/W_CLEV+/-USCS; File: BASFRIV4.GPJ; 10/3/2000 IMW-01

1 Project: BASF - Riverview Log- Of Boring 1IMW-1
Project Location: Riverview, Michigan .
| Project Number:  38-08£06216.04 Sheet 1 of 1
: E:g.algss) g'g!dad 8/7/00 Geologist  J. Mleleckl Raviewer J. Anderson
- {Drlling  Hollow-stem auger {CME 750X, Drilling . TotalDepth
| R Sty AR auger) Contractor _ Steams:Drllling (8. Grahm) ofBorshole  14.0 feet
Sampllng 2-inch-OD split:spoo Hammer 140 Ibg/30-4nch d TopofCasing gy 6o foat IGLD
(" indicates lab san umple) Data 97/-30-Inch drop Elevation 62 feot:
STwieh adES . 24nch-D PVC +2ftto 9 ft bgs Sormen .+ 0.010-inch slot (wire wound) 9-14 ft | Burtece 577.57 feet IGLD
Saal or ‘it Groundwater 6 faet BGS during drillin, Coordinate - . .
Backfii  Cement 0-3 f, bentonite chips 3-7 ft Lovel(s) . 7.22 feot BTOC on 9/5/00 " Cocation S 1127.17 E849.56
SAMPLES Sa]
: . S8
c , - ) 21 K
s € |- 18 3 ) _a
o | 2o | |8E| 2 MATERIAL DESCRIPTION 3 5 FIELD NOTES AND
2% 1 58 zelgal 5§ 20w| WELLDETAILS
o8 5'@_% 8&l8al B ' 1oel
o |eg]lxa| O pmledr ugrslf\g:
4598 120 <1 ; 4/ _Stifi, moist, brown, sity CLAY, trace sand [TOPSOWL} _ _ _ _ _ _ _ _ __ | in.-dia. borehole
/%5_ Stiff, moist, brown to light brown, silty CLAY, trace gravel, slag, and cinders ]
7 //"4 - [FILL]
[ 575 w0 | 12| <1 72 : ment (0-3 #)
. 4 : g Y o N
: Medium dense, moist, light brown SAND with gravel [FiLL]
A entonite chips
3348 | 12| <1 | _Medium stiff, moist, black, silty CLAY withgravel [FILL) (3-71)
|- Madium S?Fﬁ LttlJ- stiff, moist, light brown CLAY with gravel, trace wood,
2011 [10] <« 7| Very soft, wet, black, sandy CLAY with vegetation [PEAT] %:;!Elgg\acbg:?f
570 _ 1%
118 | <1 7 /[ “Soft, wet, light brown, sity CLAY, trace sand - 7 silica sand
U 714 1)
/] / 4
9 / 4
1111 (18] <« '2%”
-1 g
. 2%2— ¥ Becomes gray, with trace gravel, no sand sggg:né::gll:v\ilg
4 A ___ wound (9-14 i
565 1-1-34 |20 | <1 / Soft to medium stiff, moist, brown and gray mottied CLAY, trace gravel
Z)
15 Bottom of boring at 14.0 feet
560 |
ﬂ - 4
2oﬂ . = “
N L 4
555 :
25-1 - -
] ! 1
550 I ]
4 ' - .
30




Project: BASF - Riverview Log of Boring IMW-5
_ 1Project Location: Riverview, Michigan
| Project Number:  38-08E06216.04 Sheet 10f 1
|Datals) Driled  gigj00 _ Geologist  J. Mielecki _ Reviewer J. Anderson
5 Drilling Hollow-stem auger (CME 750X, Orilli Total Depth
Methot 425 menD b neh 90 auger) Contractor _ Steams Drilling (B. Grahm) of Borehole 3.0 feet
Sampling 2-Inch-OD and '3-inch-OD split spoon Hammer Top of Casing
| Method 9 (*"indicatos lab sample) ©  © Data 140 Ibs / 30-inch drop Elevation 577.79 feot IGLD
| Size and T Screen . Surface
- | ofWellCaging 2-Inch-ID PVC +2 ftto 8 ft bgs Porforation  0:010-Inch slot (wire wound) 8-13 ft | 2508 575.77 feet IGLD
o ] Seal or Groundwater 4 feet BGS during drilling; Coordinate-
o | Bacin  Cement 0-3 &, bentonite chips 3-8 ft Lovel(s) ' 5.28 feat BYOG on 9/5/00° Location $500.18 E914.96
SAMPLES Eo
- 28
§ e .18 | 8| | 35
12 edo |2 |2el o MATERIAL DESCRIPTION £ £ riwo wores avo
- 339 g a8l =g , : S&| WELL DETAILS
we _ al @ —
o . (‘I‘Sg 2|22 § al O | 4nch ‘;:euacgi:lel
i 31086 [ 24 [ <1- 474 Stiff, moist, brown, silty CLAY with vegetation [TOPSOILJ_ _ ____ __ _ _ 8-in.-dia. borehole
B —575 ¥4 |- Very stiff, moist, industriat fill with silt, gravel, cindars, brick [FILL]
I . -
: o
- 57926 | 20 | <1 I, moist o wat, biack SILT with gravel and wood (FILL] mant (0-3 )
_Stif, moist to wet, bluish green CLAY, trace gravel and cobbles [FILL] _ _ tonite chips
5-21-155 | 10 | <1 Very stiff, wet, black SILT with sand and gravel, trace brick (FILL]
570 :
' 0-1-0-1 | 0 | - 2-n.-ID PVC riser
- (+2 ftto 8 ft bgs)
04441 | 0 | - [/77] Sofwel greenGLAY, tace gravel 47 silica sand
/ : (6-13R)
111 12| <« /_
9565 / s 0.010-in. siot PVC
screen, spiral wire
/ - wound (8-13 i)
%
Bottom of boring at 13.0 feet
- 15 - i
-560 ] L |
- ] I ]
. g ] | 4
_|-555 ) A |
2
)
3 ) i ]
(e
& 25— - i
&
B 2550 ] | ]
>
@ 1 i
o |
1
- o - L ]
&
§ 30
o




|Project: BASF - Riverview Log of Boring IMW-6
| Project Location: Riverview, Michigan : '

| Project Number:  38-08E06216.04 Sheet 1 of 1
| Date(s) Drited . g/8/00 ‘Geologist  J. Mislecki. Reviewer J. Anderson
Drillin, Hollow-stem er (CME 750 Drillin, Total De
Melho% 25-inch-ID / nch( oD augo)r()' Commgdor 8tearns Drilling (B. Grahm) of Bomhop:f 12.0 feet
Samplin, Z-Inch-OD split spoo: Hammer Top of Casing
| Method © (= dicaten ob oar sample) Data 140 ibs / 30-inch drop Elevation 577.50 feet IGLD
- | Smandatee  2:incnD PVC +2tto 7 ft bgs Soreen on  0.010-inch slot (wire wound) 7-12ft | Surface 575.57 fest IGLD
Sealor Groundwater 3 feet BGS during drilling; Coordinate
) | Beafi  Cement 0-3 f, bentonite chips 3-5 ft Lovels) " 3.75 foot BTOC op 9/5/00°" Cocation §252.48 E038.87
SAMPLES Ko
—_ 88
i o .
% 5 §< |5 |8 g 28l
§ 5| g|els 5882 MATERIAL DESCRIPTION 3 5 5| FELD NOTES AND
53 33 3t Egi § g8 2 Sl 28 @3| weLLDETALS
ue 2 e ol ®
= z 35% e :§E (0] |—4*nedﬂuaressteel
575 TRl s1] 55910 J 20| <1 | _Stiff, moisl, dark brown.CLAY with vegetation [TOPSOIL)_ _ _ __ _ _ __ _| n.-dla. borehole
g : 44 Stiff, moist, brown, silty CLAY with sand, gravel, and cinders {FILL] r
- ' s2| 13777 |20 | <1 ™ Modium dense, moist, tan SAND with gravel FILL) | “Cement (0-3#)
§— Becomes wet i v
o . 0 ' ntonite chips
§3|7892114| 6 | <1 [ ¢ Increasing gravel, some cobbla-size concrete pieces 5 (35 )
- 5
-570 2.in.AD PVC riser
-; s4| 3414 (18] <« {(+20t0 7 R bgs)
- S5| 2411 | <1 - % Soft, wel, gray CLAY (;fg‘_g‘)’ sand
.': . / -
| 10 ss| 0111 18] <1 / ¥ Becomes maist, with trace sand and gravel 0.010-in. slot PVC
- 565 / i screen, spiral wire
: , wound (7-12 11
_, | 7
- Bottom of boring at 12.0 feet
] i |
- 15— = _
560
] X |
- B - .
I ~ _
— ®|-ss5 I
]
E E o 4
§ i
AR | L |
i 25 - .
. § -550 ] i |
o i i i
3
1
: ]
— 5! q - N
le.l N
§




Report: ENV_125/W_CLEV+/-USCS; File: BASFRIVA.GPJ; 10/32000 IMW-09

<

Project: BASF - Riverview | - Log of Boring IMW-9
Proj_ect Locatlon: .R_lvervlew, Michigan

Project Number:  38-08E06216.04 Sheet 1 of 1
Date(s) Drilled ~ grarg0 Geologist  J. Miefeckl Reviewer J. Anderson
Drillt Hollow-gtem:auger (CME 750X, Dritlin, i ¢ Total Depth
Mothed 425 InehiD b heh OB auger) Contractor  Steams Drilling (B. Grahm) ofBorehole  13.0 feet
Sampling  No-samples collected ' hammer  Not applicable ' Lop oICBSING 579,12 feet IGLD
SFRanTIPe  2-InchID PVC 42 ft o 8 ft bgs Sorean on  0.010-nch slot (wire wound) 8-13 ft | Suriace §77.07 foot IGLD
Seal or Groundwater Not measured during driiling; Coordinate .
Backny  Cement 0-3 ft, bentonite chips 3-6 ft Levells) " 6.86 foot BTOC on 9/5i00 Location . 72580 "E896.07
5 g€ | |8 g ' 3t
¥ & g Peo |5 |2El @ MATERIAL DESCRIPTION 3 § | FIELD NOTES AND
S8 BBl2| BiE |fM0o| B| mmemsmpmeneomsumeenens Rl S0 CRS
=] Q= oW {8 €O, Ol | and is assu, i
" >z | ded |XE[TR) O general) i anlaﬂv:gof subsugau condltions at IMW-9.] ;;g\‘d\ uggﬁ;el
v ’ R Very: stiff to hard, dry, tan SILT, trace sand and gravel [CAP MATERIAL] «-8-in.-dia. borehole
1 F{TE1™ Very stifi to hard, dry, tan to brown SILT with sand, brick, and cinders [FILL) | ‘
875 ] "{ §—Bacomes dark gray, with brick, no sand or cinders ’ gf—Cement (0-3f)
i —M;s_l. ;h_ﬂa_ﬁ'aal_Fl_Lﬁ _______________________ 7 Bentonite chips
¥ With yallow brick-and cinders y (36R)
5 - —
T 2-in.-ID PVC riser
Wy T e T (+2ftto 8 ft bgs)
50 FETL] Medium sl wet, biack SILT with ogenics PEATL ___________
1 % /;r Soft, moist, dark gray, silty CLAY
AT St ot daricara. davay SILT s Sand and veueiah T #7 silica sand
b’ Soft, moist, dark gray, clayay SILT, trace sand and vegetation (6-13R)
10 O J]| Vory s it i o, it OLAY, i vogiaion
] /)| S gy LAY mcesitand grvel Soreen, Spiatairs
565 1 / - wound (8-13 )
% .
Bottom of boring at 13.0 foet
15+ - -
—560. -4 - ]
20§ - _
-555 1 _ o F 1
25 L _
550 - [ 1
30




Report: ENV_12S/W_CLEV+/-USCS;_ Fite: BASFRIVA.GPJ; 10/372000 IMW-10

Pro]ect: BASF - Riverview Log of Boring IMW.1 0
Project Location: Riverview, Michigan ;
Project Number:  38-08E06216.04 Sheet 1 of 1
Data(s) Orilled ~ gra100 Geologist  J. Misleckl Reviewer J. Anderson
Drifli Hollow-steam auger (CME 750X, Drrilfing Tolal Depth
Method 425 Inchlb | &-lach OD auger] Contractor _ Steams Drilting (B. Grehm) ofBorehole 130 feet
NemPia  No samples collected Hammer Mot applicable TopafCasing 577,70 feet IGLD
S anGadbe  2.nch-D PVC +2 ftto 8 ft bgs o on  0.010-inch slot (wire wound) 8-13 ft | Sjirfece 575.67 feet IGLD
Sealor Groundwater Not measured during drilling; Coordinate
Backfill Cement 0-3 ft, bentonite chips 3-6.ft Level(s) 4.56'feet BTOC on 9/5/00 9 Location $383.72 E923.44
3 (=4
SAMPLF:S | § _‘%
§ gl (8. 8 | _8§
® g 5| Pco |2 ISE| o MATERIAL DESCRIPTION FE g FIELD NOTES AND
3% Bule 2| 537 |2gla8] £ 128 #| WELL DETAILS
29 8 3 LE| EZ2S% § § . {IMW-10 was straight-drilled next to DMW-10. Lithology recorded i
we =2 8 4 - al B below Is copled from Log of Boring DMW-10 and Is assumed to be 4-inch pquare steel
o= s |efixo) O genersily representative of subsurface conditions at IMW-10.] protective casing
Lt -
575 /7| MedumstiflmastbrownCLAY in.-dia. borehole
. He s "Moist, dark brown to biack, industrial fil Ginders, concrete, and gravel [FILL] Y H
! 1' I', 1 e
T L e 3 Cement (0-3
W22 Wardivio 5l fn s maisL gray and brown qatiiad CLAY TFILL — — — — _ e Comont (03
1 e te *| Molst brown and black, industrial fill traca gravel (FLL) _ _ _ . _ _ _ _ _ 234
HTEC Medm dight brown, sily SANDFIL) _ _ ________ 1% "
4 "+ ¥s *l. Moist to wet, industrial fill with silt, black cinders, and concrete (FILL) i29—Bentonite chips
_ ety ! 2 (o)
5- e Pt ?:
570 | peet o .
Soft, wet, black, sitty CLAY with concrete [FILL] 3 f:;ﬁ'g';\acb;:‘)’f '
- B s /4
L s exq  Very soft to soft, wet, black PEAT, trace plastic clay, vegetation, and wood 87 silica sand
A Ve sofitosatt wet, modium gray, sity GLAY, trace vegelaion 130
10 7 - ¢ Becomes medium stiff, with trace brown motties
= ’
565 . A 0.010-in, slot PVC
4 ' screen, spiral wire
1 ; - ¢ Becomes moist, medium stiff to stiff wound (8-13 f1)
¢ .
Ve
Bottom of boring at 13.0 feet
- - -
15 - ]
560 | | |
20 L .
- 555 | i ]
251 - .
550 | i
30
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Project: BASF - Riverview
Project'Location: Riverview, Michigan

Log of Boring IMW-11

Project Number:  38-08E06216.04 Sheet 1 of 1
‘aD:éel(:s)tggdbd 8/3/00 . Geologist J. Mietecki Reviewer. J. Anderson
‘Drilling Hollow-stem auger (CME 750X, Drilling Total Depth
Mathgh _ 428nchiD | &-neh OD auger] Contractor _ Steamns Drilling (B. Grahm) ofBorehole  '1.0fest
SM%T“:,"',"“ No samples collected ; g::ra\mer Not applicable mg&&”inﬂ §77.69 foet IGLD
-Size and Type } . 1 Screen . . Surface P
of Well cggl',"g 2-inch-IDPVC +2.ftto 6.ft bgs | Perforation 0.010-inch slot (wire wound) 8-11ft | Fo v §75.77 feet IGLD
‘Sealor Gioundwater Not measured during drilling; Coordinate £a.
'Backfill Cement 0-3 ft, bentonite chips 3-5 ft Level(s) 3.80 feet BTOC on 8/5/00 9i Location §:53.06 E946.15
SAMPLES S
. . 1 ©
2- R g | . 1s | & - EE
® 5 3 ggoe |5 355 o MATERIAL DESCRIPTION FE B FIELD NOTES AND
>o B 8 a8 g . . S SA| WELL DETAILS.
29 § BI2E| B2% 5 e {IMW-11 was straight-drilied next to DMW-11. Lithology recorded T
we hall =1 ‘2 3_ k<] 20| B below Is copled from Log of Boring DMW-11.and Is assumed to be ' | _4-inch square steel
o= z o |cflxa| O generally representative of subsurface conditions at IMW-11.] Drotactivg casing
4 Very stiff to hard, dry, tan, silty CLAY with sand, gravel, and slag;:surficial l—8-in.-dia. borehole
I-575 ] ! ;k vegetation
7
J 4 ment (0-3 )
] Bentonite chips
. (3-5
5 {~ Medium dense, moist, black GRAVEL with sand, cinders, and industrial fil :
570 [FiLL) 2-in.-ID PVC riser
E T T e e — —— — — — — — (+2ftto 6 ft bgs)
Soft to medium stiff, molst, black, silty PEAT with wood, trace gravel and .
i vegetation (
) -#7 silica sand
? Very sofi, moist, gray LAY, plssic, with vegstation (rools) G1n-
10 % __________________________________ 0.010:in. stot PVC
Soft to medium stiff, moist, gray, silty CLAY, high plasticity, with scraen, spiral wire
565 vegetation (roots) wound {6-11 ft)
Bottom of boring at 11.0 feet
1 B E
15— — ]
560 | i ’ 1
-1 - -
20 - ]
555 | | ]
4 - 4
25— - ]
550 1 | i
30

Report: ENV_12S/W_CLEV+/-USCS; Flie: BASFRIVA.GPJ; 10/3/2000 IMWV-11




Report: ENV_128/W_CLEV+/-USCS; File: BASFRIVA.GPJ; 10/¥2000 IMW-12

Project: BASF - Riverview Log of Boring IMW-12 '
Project Location: Riverview, Michigan . :
. . ; Sheet 1 of 1
-Project Number: 38-08E06216.04
Date(s) Driled 13100 Geologist  J. Mieleck Reviewer J. Anderson
Driling.  Hollow-stem auger (CME 750X, Orilli ' Total Depth
Method  4.25:inch-ID / 8- nch( OD auger) Contractor _ Steams Drilling (B. Grahm) of Borehole 17.0 feot
Nampliig  No samples collected Hammer  Not applicable TopofCasing  5p4.16 feet IGLD
o Well Caspe 2:Inch-ID PVC +2 ftto 12 ft bgs orsen on  0.010-inch slot (wire wound) 12-17 ft | Surface 582.17 feat IGLD
Seal or Groundwater Not measured during drilling; Coordinate RRB.
Backfil Cement 0-8 f, bentonlte chips 8-10 ft Level(s) 11.15 feet BTOC on 3/5100 8 | Cocation $-889.82 E 688.60
SAMPLES ' § 8
. : o
§ . 8S 1x |8 g : -
g s 1 5| 252|558 2 MATERIAL DESCRIPTION -5§ FIELD NOTES AND
28 BBlag| Fif |SH0c| B| pmrmammmepmeom e (RS
- =] k-] a b s m In .12 and Is assum . 44
o > 2| oes |[CE[Tal O nemnl&wpmhﬂv:gol cubwrgaco conditions at IMW-12.] }_pn;‘tgh uacgi;lgeel
N Medium stif to stiff, moist, dark brown, clayey SILT with vegetation _ _ _ _ | &-in.-dia. borehole
] Y/ Stifl, moist, light brown, silty CLAY, trace gravel [CAP MATERIAL] ]
% - -
-560 - 1 - B s ist, medium brown and gray motlied CLA 2N
| /’_ Stiff, moist, medium and gray moltled CLAY [FILL} -{ Coment (03 1)
1 A~ — .
Dry to moist, tan, sandy CLAY with grave!, trace cobbles [FiLL]
5 u 1 2-in.-ID PVC riser
| R N N - - - to 12 bgs with
{ Softio medium sif, moist & wet, gray SILT with gravel, 08O, and brick -t stick-up)
575 . i : 1
} 7 "Soft, wet, fight gray, silty CLAY with DBO, paper, wood, and vegetation | entonite chips. -
] ; [FiLL) y 10 f1)
/
10 2 §—With gravel
| ] "Stiff, moist, black SILT with gravel, brick, paper, and fibrous material (FILL]
_ 7 silica sand
- ] o ____ {1017 )
—570 . Soft, maist, black, organic sandy CLAY with peat, trace vegetation [PEAT) _
]
1 i 010-in. slot PVC
s | ! | & - (- ____ screen, spiral wire
Soft to medium stiff, wet, black, organic silty CLAY with peat, vegelation, ‘wound (12-17 fi)
] | trace gravel [PEAT] _
565
6 Bottom of boring at 17.0 feet
p o B
20— - -
560 1 ' i T
25 |~ -
9 - |
555 ] r 1
30




Report: ENV_12S/W_CLEV+/-USCS; File: BASFRIV4.GPJ; 10/3/72000. IMW-13

| Project: BASF - Riverview.
| Project Location:

Riverview, Michigan

Log of Boring IMW-13

Sheet 1 of 1

Project Number: 38-08E06216.04
Dato(s) Drlled  g/3100 Geologist  J. Misleckl Reviewar J. Anderson
Drilling Hollow-stem auger {(CME 750X, Drilling Total Depth
‘I Meathod  4.25-Inch4D/ nch( OD auger] Contractor  Steams Diilling (B. Grahm) of Borehole 17.0 feet
Sampiig  3.inch-0D split spoon. Hammer 140 Iba / 30-inch drop TopofCasing 553,09 feet IGLD
Sizo and T Screen Surface
of Well Caging 2-Inch-ID PVC +2 ftto 12 ft bgs Portoraion  0-010-inch slot (wire wound) 12-17 ft [ S0 581.07 foet IGLD
Sealor ’ Groundwater Not measured during drilling; Coordinate
Backdill Cement 0-8 fi, bentonite chips 8-10 ft Levei(s) 8.4 feet BTOC on 9/5/00 95 Location § 258.67 E 624.14
SAMPLES .§. 8
! ©
_‘O:' - ' gg = 8 .§, . _% g .
K] 5 | Peo 2 |8 El MATERIAL DESCRIPTION T E ;| FIELD NOTES AND
. 8.l % 585 |28 % 2| WELL DETAILS
K 3 3 3 E [ E& 2 § b= [IMW-13 was straight-drilied next to DMW-13. Lithology recorded -
w 3 8 2 3ol 8 below Is copled from Log of Boring DMW-13 and is assumed (o be 4-inch square stee!
~JFZ ]| wnxs |fiTa] O generally representative of subsurface conditions at IMW-13.] protective casing
v " Madium stiff, moist, dark brown SILT [CAP MATERIAL) 8-in.-dia. borehole
| 580 ] | ¢ Bacomes stiff, brown, with trace clay and gravel i
L]
-
7 Very stiff, moist, medium brown, clayey SILT, trace gravel and roots
! L 17| (CAP MATERIAL] ] ment (0-8 f)
/4 || ¢ —Becomes brown, wilh fill material
S-1 | 5-7-17-28 | 24 | <1 7 Ve':yLshﬂ moist, dark brown and gray CLAY with gravel and brick pleces
5- ‘ / - F B 24in.-ID PVC riser
____________________________________ &to 12 ft bgs with
~575 7 Madium stiff o Stiff, moist to wet, dark brown to biack, sity GLAY with t stick-up)
1 2‘ | cinders and fill material, trace gravel and DBO [FILL)
7
4 7 | §—Becomes wet .
5 Bentonite chips
4 g L (8-10 )
%
10 ™S, wel, black SILT wiwood [FILL} T T TTTTTT
J570 ) 121 Loose, wet, black and gray, sity SAND with clay, trace vegetation [FILL] %s;u;?‘ )sa,,'d
1 0] "SUR, wel, black SILT with wood and vegetation (PEAT) . (
1 oy
4 N
TYINE
i V%] Medium stff, moist, g—r&}ﬁy_cEA'Y—mie'm—ot_ material, trace gravel and 0.010-in. slot PVC:
15 2 /4 brown mottles screen, spiral wire
5/5 wound (12-17 )
%
—565 ] /%& ¥— With wood
. %
. 4 %/ .
: Bottom of boring at 17.0 fest
1 L 4
4 - 4
20— - -
560 1 | - 1
25 - -
-555 4 . . L )
. ' t - .
|




—

oy

e

Report: ENV_12S/W_CLEV+/-USCS; File: BASFRIV4.GPJ; 172000 SMW-04

Project: BASF - Riverview Log of Boring SMW-4
Project Location: Riverview, Michigan
Pro . Sheet 1 of 1
| Ject Number: 38-08E06216.04
2:51‘:213&“ 814100 | Geologist  J. Mialecid Reviewer . J. Anderson
Dritliny Hollow-stem auger (CME 750 Drillin . Total Depth
ORI bt il augo)r()' Contractor _ Steams Drilling (B. Grahm) ofBorshole  14.0 feet
| Samping - ZInch-0D and 3Inch-OD.eplitspoon | Hammer 149 1ba 1 30-Inch drop TopofCeasing  ggq 41 feet IGLD
] ndicates lab sample a b
ShRaneaipe 2Inch-D PVC 42 ftto 51t bgs | Scrgen . 0.010-nch slot (wire wound) 510 ft | Srface 579.27 foet IGLD
Seal Groundwater 6 feaet BGS during driling; Coordinat
Booxsn  Cement 0-3 ft, bentonite chips 3-4 ft Lovgl(s) 8.77 feot BTOC ob 2151000 Coordinate §850.37 E 864.95
SAMPLES |
88
1 1. 1 24
8 5 2 2o ‘ §§ 2 MATERIAL DESCRIPTION i gg FIELD NOTES AND
5_3 :33 g égﬂ §§ § £ : S WELL DETAILS
u 2 ‘$d) ® ‘
ot 2| 382 (2822 § inch pquaro steo
S-1| 0-24-10 | 22 | <1 zz ] Soft, moist, brown to grayish brown, silty CLAY [TOPSOIL] 8-in.-dia. borehole
1 5% 4 "Stiff, moist, brown, silty CLAY, trace gravel and fill material [FILL) | 031
VA4 ¢—Becomes very stiff to hard, with no gravel n
S-2 117-36-27-22| 22 | <1 ;éé ?Becomes dry, tan, with grave! and cinders, trace brick and wood
?é’/r E A -;\tgnite chips
575 s3] 77106 | 8 | <1 ééé- §—Becomes medium stiff to stiff ( )
7 -
5 5’//p : 2-in.-ID PVC riser
jé ;— Becomas stiff to very stiff, wet; pradominantly fill material (wood and ¥ (+2Rto5ftbgs)
S4 12-13-1345| 6 | <1 e/ g plastic) with some silt and gravel -
;%/ 7 silica sand
. 3 é%_ (@141
s5| 12946" [ 0 | - 7
779 .
570 4%2 .010-in. siot PVC
10 ) 717 T screen, sp;ral wire
S6'| 2254 | 8 | 1 [#54] Loose, wet, brown, clayey SAND, trace silt and gravel wound (5-10ft)
7
R
R fé' ____________________________________
S-7| 3223 |18} <1 9%2 Soft, wet, grayish brown, silty CLAY
00
1%
~565 ] Bottom of boring at 14.0 foet
5— — —
- -
560 e i
T 20 - .
1. B
555 ] i
‘251 - i
4 - -
550 ) i 1
30




Project: BASF - Riverview . Log of Boring SMW-5
. Project Location: Riverview, Michigan
Project Number:  38-08E06216.04 Sheet 1 of 1
wad .
Dato(s) Driliad 18100 _ | Geologist  J. Mielecki . Reviewer J. Anderson
P | Driling Hollow-stem auger (CME 750X Drillin Total Depth
Moinoy  425-inchD ! Binch OD auger) | Contrator _ Steams Drilling (B. Grahm) of Borehole 8.0 feet
| Sampiing  no gamples collected . | Hammer  Not applicable LopcfCasing 577,85 feet IGLD
— |Shaardarpe  2:nch-D PVC +21t to 3 ft bgs BTN on  0.010-Inch slot (wire wound) 3-8t | Sinace 575.77 feet IGLD
! Seal or Groundwater Not measured during drliling; Coordinate
Backfil___ Bentonits chips 0-2 Lvells) 5.6 foat BTOC on 91500 Location $503.50 E914.47
- SAMPLES § )
i 5 ) < | (8 g 3 §
- T 5 5 gse |§ gE| ¢ MATERIAL DESCRIPTION 3 5-5 FIELD NOTES AND
. B~ 8= |2 &l £ . 3| WELL DETALS
23 23lzE| Bo2¢ 88%s [SMW-5 was straight-drilted next to IMW-5. Lithology recorded .
~ we 23| §85 80 8 below Is copled from Log of Boring IMW-5 and Is assumed fo be
) ~EFZ] vads JXxEjTo general| tatlve of subsurface conditions at SMW-5.]
7 575 v W] Stiff, moist, brown, sity CLAY with vegstation [TOPSOIL] 8-in.-dia. borehole
A — Ie
: i ntonite chips
] X ©-2%)
: 2-in.-4D PVC riser
] 1 (+2ftto 3 ft bgs)
-~
. Very atiff, wet, black SILT with sand and gravel, trace brick [FILL] . 7 silica sand
- 5 ' (28 1)
570 ] 010+, slot PVC
- screen, spiral wire
i wound (3-8 ft)
Bottom of boring at 8.0 feet
101 - i
. 565 i | )
1 - i
- 15 - a
560 i | ]
- g
- _ _
- o =11 ] I i
Iy
]
é 1 o .
o g 1 - .
§ 1 - : .
w
@ 25 - B
Q
_ 21 -ss0 i | )
3 ,
a - ' - .
dI
2 4 L - R
2.
— >I . 4
Z
'g 30 {
['4




e Project: BASF - Riverview Log of Boring SMW-6
o Project Location: Riverview, Michigan
Project Number: 38-08E06216.04 ' Shest 1 of 1
_ Data(s) Drilled  g/g100 Gedlogist  J. Misleckl _ Reviewer  J.Anderson
- Drilling Hollow-stem auger (CME 750X, Drillin (R, Total Depth
3 Mothod 825 ncheiD! B-nch OB sugor) Contractor _Steams Drilling (B: Grahm) ofBorehole 70 feet
o Sampling  No samples collected Hammer  Not applicable fopolCasing  577.75 feet IGLD
— Sizeand T . | Screen Surface ,
- of Woll Casng  2-inch4D PVC +2 ft to 2 ft bgs Porforation  0-010-inch slot (wire wound) 2.7 ft | ga 2t 575.57 feet IGLD
E Seal or Groundwater ‘Not measured during drillin Coordinate B2R"
ot Backfili _ Bentonits chips 0-1.5 ft Lovolls) —_ 4.02 foot BTOC on 91500 ' Location §246.46 E936.69
o SAMPLES § o
4 ©
—59 & N § £l.18° §’ _ - .
> s 5 5| Bgo |2 I8E| o MATERIAL DESCRIPTION F § FIELD NOTES AND
2% <t 2 '-a_g glacl 5 b WELL DETAILS
2 5 3 E E|l E2% 5 il a [SMW-6 was straight-drilled next to IMW-6. Lithology recorded
L] w ) ] g8 o o1 3 al below Is coplaed from Log of Boring IMW-6 and Is assumed (o be
J-Z ) wxs |eEjTo] O generslly representative of subsurface conditions at SMW-6.]
| 575 v / ] _Stiff, moist, dark brown CLAY with vegetation TOPSOIL)_ _ _ _ _ | ; 8-in.-dia. borehole
g ¢ ﬁ- Stlﬂ moist, brown, sitty CLAY with sand, gravel, and cinders [FILL] . .
YA Bentonite chips
_ /7 % I U (0-1.5R)
" F 1 Medium dense, moist,.tan SAND with gravel [FiLL) .
2-in.-ID PVC riser
) R ¢ Becomes wet. (+2 ftto 2 ft bgs)
k ¢ Increasing gravel, some cobble-size concrete pieces #7 silica sand
i 5 (15TR)
570 i | A 0.010-in. slot PVC
- Very loose, wet, black SILT and SAND with cinders [FiLL] screen, spiral wire
SERE wound (2-7 ft)
i Bottom of boring at 7.0 feet
10— - —
-3 -565
- 15 - -
—560
- & 1
z 4 L 1
7]
g 20 - 4
- =555
5 1 L .
o
; 1 o _4
- § i I ]
& l I ]
a 25 - -
550
*
@ |
) 5 4
s > 1 H E
&
'g 30
o>




Project: BASF - Riverview ' : Log of Boring SMW-9
. | Project Lacation: Riverview, Michigan ‘
E Project Number:  38-08E06216.04 Sheet 1 of 1
| 2:;1&53)(3;2':‘1 8/4/00 | Geologist J. Mleleckl . Reviewer J. Anderson
o Drilling Hollow-stem auger (CME 750X, Drilling- Total Depth
Mothodl 425 nchiD 8.imeh OD suger] Contractor _ 8teams Drliing (B. Grahm) of Boretiole 80 feat
o aaemgltl’ng No:samples collected g:g"“" Not applicable LO&:I&BSIHE 579.26 feet IGLD
- | ofvanGathy 2inch-ID PVC+2 R to3 ft bgs Seroen on  0.010-inch siot (wire wound) 38/t | Siiace 577.07 feet IGLD
. Seal or Groundwater Not measured during drilling; Coordinate |
- Backin _ Bentonite chips 0-2 ft Lovel(s) 6.0 foat BTOC on 9/100 Location §719.97 E896.49
= : SAMPLES § [
o ' T 5
: § g<|. g | 8 _8§
- kS 5 gceo |2 |8El o MATERIAL DESCRIPTION 3 g FIELD NOTES AND
. B Bl S8 |g4/88] 2 E3 WELL DETAILS
29 8 2 §; E| E2 £ § e e ISMW-D was straight-drilled next to DMW-9. Lithology recorded :
- we - S| 8835 gal & befow is copied from Log of Boring DMW-9 and Is assumed to be 19 :
; sj-FZ) wxs xEjTa] O general resentative of subsurface conditions at SMW-9, ]
v Very stifl to hard, dry, tan SILT, trace sand and grave! [CAP MATERIAL] 7% [PZ<-8-india. borehole
7 1 N N O s S 90 ¥ . .
. Very stiff to hard, dry, tan to brown SILT with sand, brick, and cinders [FILL] Z/:t, s (Boe;tg;\ne chips
- -575 1 o .
; rBecomes dark gray, with brick, no sand or cinders 24n.4D PVC riger
t Y oL (*2f103 R bgs)
‘"-" ] Y “Moist, white DBO [FiLL]
§ With yellow brick and cinders 47 silica sand
— 5 [ : (2-81)
o l [~ Medium stif, wet, black SILT with cinders, industrial siag, and gravel (FILL} b al e
-570 4 11 1 ] K- ——_————— wound (3-8 ft)
. | _Medium stiff, wet, black $_LT wum organigs [PEAT] -~ _ _ _ _
: Bottom of boring at 8.0 feet
kel B - .
) 10 - ]
) L )
- -565 y - ' . 1
. B - E
- 15 = .
|-560 1 - .
- 2
(7]
, § 20 - .
p ] 5 ]
(0] .
z}-555 1 : - . :
('S
i 25 = i
g. '
—- E ; I | |
“a}-550 1 - 1
|
~— 1 B - 4
; i
w
E 30
o
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10/3/2000 SMW-10

Report: ENV_12S/W_CLEV+-USCS; File: BASFRIV4.GPJ;

Project: BASF - Riverview | Log of Boring SMW-10
Project Location: Riverview, Michigan
Project Number: 38-08E06216.04 Sheet 1 of 1
. E:ﬂ‘:g.gﬂ'gd 8/4/00 | Geologist  J. Mielecki | Reviewer ~ J. Anderson
Drilli Hollow-stem auger (CME 750X, | Orittin '| Total Depth
Mool 425inchiD | Binch OD auger] ‘Contractor__Steams Drilling (B. Grahm) ofBorehole 8.0 feet
vamping  No samples collected | Hammer  Not applicable TopofCasing 7781 feet IGLD
ST wa cadbe  24nch-ID PVC +2 ftto 3.t bgs |Screen . . 0.010-inch slot (wire wound) 3-8 ft | Surface 575.67 feot IGLD
| Seal or ' Groundwater Not measured during drilling; Coordinate , )
| Backfin  Bentonite chips 0-2 ft Lovells) 440 foot BTOC on 95/00 Location 837716 E923.30
SAMPLES 83
15 ic|.|s | & R
AR IE S HE MATERIAL DESCRIPTION $ 5 5| FELD NoTES anp
2% 2ElaE| g2e g 8al & [SMW-10 was straight-drlled naxt to DMW-10. Lithology recorded | >, WELL DETAILS
juts <|I$5| = 83 20| 8 below Is copled from Log of Boring DMW-10 and Is assumed to be
- Z] o rejra| 0 generally representative of subsurface conditions at SMW-10.]
55 /] Medium stiff, moisl, brown CLAY P < &in <ia, borehol
{ 45 Vioit, i browm 10 bisck, ndustil i inders, concrats, and gravel FILLT 4] (78 sentonte chips
] ot __________________ 4 ©02f)
ri'/A 2-in.-ID PVC riser
1 9T (+2t10 3 i bgs)
- " !
K 47 silica sand
5 ry 1 (281)
-570 '«
. A I A | i
] "Soft wel, black, ity LAY with concrele [FILL] Seraon, spial wire
4 2 wound (3-8 ft)
7%,
Bottom of boring at 8.0 feet
] i |
10 - _
- 565 | g 1
-4 - -4 1
560 | i |
4 - 4
20 - |
555 | i |
25— - | ,.
550
i i |
30




Project: BASF - Riverview Log of Boring SMW-11
Project Location: Riverview, Michigan '
P . . Sheet 1 of 1
roject Number: 38-08£06216.04
Data(e) Drillad  gr4/00 Geologist  J. Misteckl Reviewer J. Anderson
Drilling Hollow-stem auger (CME 750X, Drilliny . -Total Depth
Mot aenenD B OB auger) Contractor _ Steams Drllling (8. Grahmi) ‘of Borehole  6:0 feet
Sarpling  No-samples collected Hammer  Not applicable TopofCasing 577,70 feet IGLD -
03}’,,‘,’,:,',’%:, 2-inchID PVC +2 ft 1o 1 ft bgs Scroen on  0:010-inch slot (wire wound) 1-6 ft | Purace 575.77 feet IGLD
Seal or Groundwater Not measured during drilling; Coordinate )
Backfil___Bentonite-chips 0-0.5 ft Lovells) 3.1 feot BTOC on /5100 - Location $48.36 E946.61
SAMPLES § 8
s | | .gel.ls |8 - B8l s
® £ 3 ,E’g o |E I2El o MATERIAL DESCRIPTION -.5§ }§ FIELD NOTES AND
293 :g' a £ -°-§ g g g & [SMW-11 was straight-drilled.next to DMW-11. Lithology recorded 3 WELL DETAILS
we =} 5 K] ao| B below Is copled from Log of Boring DMW-11-and Is assumed (o be
I Z s |eSjra]| O generally representative of subsirrface conditions at SMW-11.] !
e / Very siiff to hard, dry, tan, silty CLAY with sand, gravel, and slag; surficial Bentonite chips
—575 ] | vegetation (0-0.51)
: 8-in.-dia. borehole
1 "Moist, white D_BBI_FI_LL_) _______________________ #7 silica sand
) 0.56 fi)
i 24n.-1D PVC nser
+2ftto 1R
5 [~ Medium dense, moist, black GRAVEL with sand, cinders, and industrial fll sc‘,’;f,’;"s;,'g. ,,,,,S
570 %4 [FiLL] wound (1-8 ft)
' i Bottom of boring at 6.0 feot
| L )
10 = _
565 ] i ]
15 - _
560 ’ L 1
20 - _
555 | L i
25 - i
550 | L ]
B - -
30

Report: ENV_12S/W_CLEV+/-USCS; Fiie: BASFRIV4.GPJ; 10/3/2000 SMW-11




Report: ENV_12S/W_CLEV+/-USCS; Fite: BASFRIVA.GPJ; 10/¥2000 SMW.12

Project: BASF - Riverview Log of Boring SMW-12
Project.Location: Riverview, Michigan 1 of1
Project Number:  38-08E06216.04 Sheet 1 of 1
Dalo(®)olted  g/3100 | Geologist-  J. Mietecki Reviewsr  J.Anderson
Drilling Hollow-stem auger (CME 750X, | Drilling ) Total Depth :
Nothot 425 mchiD! 5.heh OB auger) ‘Contractor  Steams Drilling (8. Grahm) ofBorehola 120 feet
;m’g&“g No samples collected gmmer Not applicable E’&g&g:smg §84.19 teet IGLD
WA CalPe 24nch-ID PVC +2ftto 7 ft bgs | Soreen . 0.010-inchislot (wire wound) 7-12 ft | Blitace 582.17 feet IGLD
‘Seal or . .Groundwater. Not measured during drilling; Coordinate ]
Boakil  Cement 0-3 ft, bentonite chips 3-5 ft Lovels) " 11,08 foot BYOC on B/5/00 st $895.49 E 688.88
SAMPLES §3
5 g<l.la | 8 — _s
3 > 8 gge £ I8kl o MATERIAL DESCRIPTION 3 §§ FIELD NOTES AND
3% REjal| 01 1000 B| opmemoseomn ey (R3] V0TS
3 = ©0j ol n and is assum
o 2| dcs |[KE|Ta| O generally rep P'menhdv:g of subsurgacc conditions af SMW-12.] Sn*f‘c‘é"al‘&”é?éxﬁ‘;‘"
v 4[] Medium stiff to stiff, moist, dark brown, clayey SILT with vegetation _ _ _ _ ] in.-dta. borehole
| ZZ 2 Stiff, moist, light brown, silty CLAY, trace gravel [CAP MATERIAL] ]
277 : :
. / A o o e e e e e e e e ————— — — — — — . —— . —— ———
-580 % S, moist, medium brown and gray mottied CLAY [FILL] ment 0-34)
/ 4 ntonite chips
1 %4 Dry to moist, tan, sandy CLAY with gravel, trace cobbles [FiLL] ’ 358
5 4 i :
] / 2-n.-ID PVC riser
Soft to medium stiff, molst to wet, gray SILT with gravel, DBO, and brick (+2ftto 7 ft bgs)
|
575 1
1 A T S SRS i s = e = = ——— #7 silica sand
2 é ;_ [SF?LR.L ;vat light gray, silty CLAY with DBO, paper, wood, and vegetation (5-12R)
7
% / 4
i 17,7,
10 z/f_'___v!'tﬁg_m_vﬂ ___________________________ 010+, slot PVC
E 4 ] | Stiff, moist, black SILT with gravel, brick, paper, and fibrous material [FILL] screen, spiral wire
, L E wound (7-12 ft)
| Bottom of boring at 12.0 fest
15— L _
565 1 ' - 1
- : ) ’_ -4
20 = i
560 1 - 1
25 - .
555 1 - ]
| L |
30




e Project: BASF - Riverview a .
] Log of Boring SMW-13
. Project Location: Riverview, Michigan : :
Project Number:  38-08E06216.04 j Sheet1 of 1
Datofs) Drilled — g/g/00 : Geologist  J. Mieleck Reviewer J. Anderson
o [ Driling Hollow-stem auger (CME 750X Dril Total Depth
Mothe_ 4251nchr 1D | 8-inch OD auger) Contracior _ Steans Drilling (B. Grahm) ofBorehole 12.0 feet
- Sampling  No samples collected ‘Bammer  Not applicable LopotCasing 582 90 feet IGLD
- rwaneaipe 2-Inch-ID PVC +2 ft to 4t bgs Sorsen o 0.010-inch slot (wire wound) 4-12 ft | Sirface 581.07 feet IGLD
Seal or ) . Groundwater Not measured during drilling; * | Coordinate .
Bomof  Cement 0-2.5 ft, bentonite 2.5-3.5ft Covelie) ™" B4 foat BTOC on ofbi00 2 Coordina $253.90 E 624.06
SAMPLES o
3 23
5 gel. e |8 - _2§
- S & gee |T |SE| e MATERIAL DESCRIPTION T E 5| FIELD NOTES AND
%5 Bl 81587 (2488 2 20| WELL DETALLS
88 ZEjpc| F0E DHICIB|  mopmcmeemeges, unn s
el ha = , Q= s €O, rom O . -13 and Is assum 44}
= Z oo g x&lra] O generally ngunhuvggof subu':rgnco conditions at SMW-13.] p;a&ghdmugeﬂ:tgel
by Medium stiff, moist, dark brown SILT [CAP MATERIAL] le--in.dia. borahole
580 E | F ¥ Becomes stiff, brown, with trace clay and gravel i ment (0-2:5 f)
l L[| Very st molst, medium brown, cayey SILT, race graveland roots [FILL] PP e
1 P11 o
- ] 1| ¢ Bocomestrown.wit@materel _______________ e
V/ [\'I:?{yL ]stiﬁ. moist, dark brown and gray CLAY with gravel and brick piaces .
- 5] / B #7 silica sand
i 575 4 |y SO . (3.5-12 1)
i Y441 Medium stiff to stiff, moist to wet, dark brown to black, silty CLAY with
77
] g /;_ cinders and fill material, tracs gravel and DBO (FILL]
5/; 010-in. slot PVC
: 1 Y/} —Becomes wet screen, spiral wire
//4 wound (4-12 ft)
] ;//_ .
%%
10 L/ 7 T
) Siif, wet, black SILT with wood {FiLL]
__ —570 ] 1 1] Loose, wet, black and gray, sity SAND with ciay, trace vegatation [PEAT]
Bottom of boring at 12.0 fest
- 1 5_ . — —
- 565 T i | 1
o ] I : 1
2 ] i |
z|-560 1 ' - _ 1
]
E. -1 - B
§ i i .
g - - p
4 25 | L | ]
- 2|-555 o : 1
UI
5 1 L 4
o
— >| . - 4
&
§ 30
o




Project: BASF - Riverview Log of Boring SMW-14
. Project Locatlon: Riverview, Michigan of 1
' Project Number:  38-0BE06216.04- Sheet 10
Date(s) Drited gr7100 Geologist  J. Mietacki Reviewsr J.Anderson
g Drilli Hollow-stem auger (CME 750 Drillin - | Total Depth
£ Mothot 425 inchab/ &1aeh OB augo)r()' Contractor _ Steams Drilling (B. Grahm) of Borehole 1.0 feet
Sampling  2-inch-OD split s| Hammer 120 Top of Casing
Method © (= h-oD sel lab sample) Pata 140 Ibs/ 30-inch drop Eleva 578.89 foet IGLD
e Shoiaalre  2-nch-D PVC +2 ft 1o 3 ftbgs Sareen on  0.010-Inch slot (wire wound) 3-8 ft | Suface 576.87 feet IGLD
o : Seal or ; Groundwater 4 feet BGS during drilling; Coordinate .
Backin  Bentonite chips 0-2 ft Lovel(s) 5.62 feot BTOC oa 9/5/00°" Lo tion $ 1193.54 E 708.81
_ SAMPLES . §3
B 5 | o8 lsla.| 8 R
- ‘§ g . Peo |2 ISE|l o MATERIAL DESCRIPTION '55 FIELD NOTES AND
% §..., | z 8= g g8l g 23 @m| WELL DETAILS
| R T R ?|
: =z €5 |[KE{xa| O
+ v S1]| 16558 (14| <1 (4741 Modium stiff, moist, brown, silty CLAY with vegetation TOPSOIL] _ __ _ _ | 8-in.-dia. borehole
- E I} Stiff, moist, brown, silty CLAY with vegetation, trace sand, gravel, slag, and {2 _ o
0 fimaenairi o0 8 , Bentonite chips
575 7 I (0-2 )
S-2 | 14.545 | 10 | <t ?,: '{ Looss, moist, light brown GRAVEL with sand [FILL] 2.in-ID PVC riser
; Rl (+2 ftto 3 ft bgs)
- Becomes wet, with concrete fragmenls and fibrous orange plaslic v
S-3| 14015 | 2 | <1 [yaNy material 47 silica sand .
.- 5 Lo (2:101t)
| : 0.010-in. slot PVC -
o : S4*| 2-1-1-1: 10 | <1 scraen, spiral wire
570 - wound (3-8 ft)
. S5 0122 [20{ <1 /’y Soft, wet, black and gray, sandy CLAY
- " Bottom of boring at 10.0 fest
535 ] | . |
— 15 - ~
560 ] L ]
. .
- § ] | ]
g_' R R . - 4
$[-5%5 g : L §
3
8 1 L |
w
4 25— - —
172
- 2 : L 1
é N
55 ] L §
dl 0 ’ .
E L 1
§




Report: ENV_12S/W_CLEV+/-USCS; Fite: BASFRIV4.GPJ; 10/3/2000 SMW-15

Project: BASF - Riverview Log of Boring SMW-15
Project Location: Riverview, Michigan
. Sheet 1 of 1
Project Number: 38-08E06216.04 .
g:dh’l(:gg"’g"fd 8/7/00 .Geologist  J. Mielecki Reviewer J. Anderson
Drillin, Hollow-stem auger (CME 750X, Driltin Total Depth
) Melho?:l 4.25-inch-ID/ B-Pnch( QD augor) Conmgdor Stearns Drilling (B. Grahm) | of Borehole 8.0 foet
Sam il 2 lnch-OD split spoon Hammer Top of Casing .
' 3,"\,‘;,:,;“’0;;"“; 2-Inch-ID.PVC +2 ft to 3 ft bgs Screen o 0.010-inch slot (wire wound) 3-a 1t | Surface 578.17 feet IGLD
| sealor Groundwater 3.5 faet BGS during drilling; Coordinate
Backh  Bentonite chips 0-2 ft Lovalls) - 8.23 fest BTOC on §/5/00 Coon $1218.56 E 558.46
SAMPLES § o
c . . 8’ R
5§ §2 |5 8] 3 - -2k
T 5 } Feo |B El o MATERIAL DESCRIPTION T ;§ FIELD NOTES AND
3% §~ 280 [S8ladl 5 2z WELL DETAILS
wd 33125 £3E (85/5a] B
. FZ] oxs eEjxa] O
5 81} 2258 [12] <t [/ 9 Medium stiff, moist, dark brown, silty CLAY with vegetation [TOPSOIL] 7 [<-8-in.-dia. borehole
] 4, é" "Siifl, moist, dark brown, silty CLAY with sand and gravel [CAP MATERIAL] (&rzltg;ﬁle chips
. $2| 3222 | 11| <1 P7H] Medium st moist, dark brown, silty CLAY with gravel and cinders, trace ) N
;/ /] sand; reworked [FILL] 2-in.-1D PVC riser
575 747 {+21t0 3 fi bgs)
242 — Bacomes wet
3| 2367 |24 <1 ) e A_ "Stiff, moist, biack, clayey SILT with cinders and industrial fill material [FILL] ( 27 -ssitlti?a sand
1
5 f 1)
S4 [ 384011 | 20 | <1 YN Vary s, ol brown an ray mesliod, cayey SILT, raca grave, aca il PR A A
//7/ | material to 7-foot depth wound (3-8 f}
5 o
70 Bottom of boring at 8.0 fest
] . , y
10 - .
-565 ] i )
15 — -
560 1 i 1
20 - B
-1 - 4
555 ] i ]
25 - .
550 1 - ]
30




-16

. Report: ENV_12S/W_CLEV+/-USCS; File: BASFRIV4.GPJ. 10/3/2000

Project: BASF - Riverview Log of Boring SMW-16
Project Location: Riverview, Michigan
ProjectNumber: 38-08E06216.04 Sheet ¥ of 1
Data(e) Drilled /9100 Goologist  J..Mieleck , Reviewer J. Anderson
Drilling Hollow-stem auger:(CME 750X, | Drilliny . Total Depth
Method 4 25 meniD &heh OB auger) Contractor _ Steams Drilling (B. Grahm) of Borshole 100 feet
Sampling 2-inch-OD split spoon Hammer . Top of Casing n.
Method ©_{~* indicates lab sample) Data 140 1bs / 30-inch drop Elevation 577.45 feet IGLD
ShanCadhe  2-inch-ID PVC to 3 ft bgs Poreanion  0:010-inch slot (wire wound) 3-8 1t | Suface 577.87 feet IGLD
Seal or - Groundwater 4 feet BG8 during drilling; Coordinate .
Backfn  Cement 0-1.5 ft, bentonlte 1.5-2.5 ft Lavells) 4.4 foet BTOC on 8/5/00° Location $1283.49 E623.47
SAMPLES T -
§ gl.ls I & 5g
®_ & g gee |8 |SE o MATERIAL DESCRIPTION EE FIELD NOTES AND |
°E E 2 g E‘%E : g ga £ : ig WELL DETAILS
w 1 §% gl g - | 9.inch-diamet
SR 3| 583 82/3g 5 53Rl pircnona
Tl 510 14-12-13-14] 18] <1
] Slag, cinders, road base, and gravel {FILL} ment (0-1.5 ft)
entonite chips
s2| ssu6" | 8 | <1 525Hh)
575 -2-in.-ID PVC riser
2 g (to 3 ft bgs)
s3| sw |0 - #Becomes wet n.-dia. borehole
5
#7 silica sand
(2.5-10 )
S4 7-4-2-6 12| <1 X
| Vi s, o o an gray mitiod GLAY, Vo grvel acraon. spiaLwirs
—-570 & |\ | | o ©LAa . wound (3-8 ft)
S5 | 7-710-15 | 20 | <1 // ] Very stiff, maist, brown, sitty CLAY
;//_
%
10 e
J L Bottom of boring at 10.0 feet i
-565 - L 4
15 = .
-560 - | ]
20 L _
555 | i 4
251 - _
g I 4
550 | L )
30




Report: ENV_125/W_CLEV+/-USCS; File: BASFRIV4.GPJ; 10/3/2000 SMW-17

Project: BASF - Riverview Log of Boring SMW-17
Project Location: Riverview, Michigan
Project Number:  38-08E06216.04 Sheet 1 of 1
D e 810100 Geologist  J. Mieleckl Reviewer J. Anderson
Drilliny Hollow-stem:auger (CME 750X, Drillin, Total:Depth
AL S TP A auger) Contractor _ Steams Drilling (8. Grahm) ofBorehole  12.0feet
Sampling  2-inch-OD split spoon Hammer Top of Casi .
Motod© (= indicates lab sample) Dot 140 1bs / 30-inch drop Elvation 8 576.16 feet IGLD
SFRaTATYPe  2.nch-ID PVC to 3t bgs e on  0-010-inch slot (wire wound) 3-8 ft | Furace 576.59 feet IGLD
Seal or Groundwater 4 feet BGS during drilling; Coordinate
Bocq  Cement 0-1.5 ft, bentonite 1.5-2.5 ft Lavells) " 3.34 faet BTOG on 9I5/00 oo §31.96 E827.54
SAMPLES
E
5 ;& gl ® So
S . RE > 8 pr I |y
® £ 5 Zeo |& |8L| e MATERIAL DESCRIPTION %g FIELD NOTES AND
2o D - PR H : =. WELL DETAILS
'-%'g 8 'S -3 g §§ g §‘g g g % §§ g-inch-diameter
o ~Z| s |€E|FE| O [ flushmount cover
T st 4587 |20 <1 Bz A
] 7' 71 Stiff, moist, brown CLAY with sand, trace gravel, cinders, and fill materia); -~ | mant (0-1.5 f)
575 A ed{FILL] »r—Bentonite chips
s2| 2221 |1a| <1 ™ Meodium sti, moist, brown, ity LAY, race gravel [FILL] (15250
| 2-in.-ID PVC riser
. (to 3 ftbgs)
s3| 18109 | 18 | <1 - ¢—Becomes stiff to very stiff, wet, with blue slag and wood S-in.dia. borehale
5. _ . |
os b S wel, black SILT with gravel T~ e
¥ 23
~570 il e i D | | ¥ Trace gravel 010-in. slot PVC
s&aen. épiral wire
FERS wound (3-8 ft)
S5| 6722 | 2 |<tr<t
o b
0 se| na |2 |<tret / "Soft, moist, grayish green CLAY, trace vegelation (roots)
)_
-565 Z
Bottom of boring at 12.0 fest
15 - - i
) - = E |
560 | i |
20 — —
555 i
-4 o -
251 - i
: . ]
-550
30




Report: ENV_125/W_CLEV+-USCS; File: BASFRIV4.GPJ; 10/3/2000 SMW-18

Project: BASF - Riverview | Log of Boring SMW-18
Project Location: Riverview, Michigan . _
Project Number:  38-08E06216.04 Sheet 1 of 1
Data(s) Drilsd /9100 Geologist  J. Mieleckl Reviewer J. Anderson
Driting  Hollow-stem auger (CME 750X, Drill - v Total Depth
Method  4.25-inch-ID /.8 nch( 0D auger) Contractor _ Stearns Drilling (B. Grahm) of Borehols 8.0 feat
Sampling 2-inch-OD split spoon Hammer Top of Casing
Size and. T Screen ; Surface ,
of Well Casng  2-inch-ID PVC-to 3 ft bgs | Porforation  0-010-inch alot (wire wound) 3-8t | 2% 576.24 feet IGLD
Sealor ) Groundwater Not encountered during driiling; Coordinate
Bockiy  Cement 0-1.5°ft, bentonite 1.5-2.5 t Lovells) . 3.26feot BTOC on /580 2 Location $119.53 E903.44
SAMPLE :
5 §< g | B 8|
T s 5| 2c° |& |3E| o MATERIAL DESCRIPTION 22| FIELD NOTES AND
3% §... Bl 58% g8l § {5 E2| WELLDETALS
] .E 2 § E Eq § : g 3ol @ b3 (§ | g-inch-diameter
0 - Z | O Elxa] O flushmount cover
S-1*| 4677 18 | <1 Medium dense, moist SAND with gravel, vegetation in upper 1inch ment (0-1.5 R)
575 Stiff, moist, black and tan SILT with industrial slag [FILL] ntorite chips
s2| 4511 (10} <1 {]T. ™ "Medium stif, moist, light brown SILT with gravel 5f
: B 1 Sy 2-in.4D PVC riser
/ Soft, moist, black CLAY with vegetation (to 3 ft bgs)
$3| 1144 [12] « / i 8-in.-dia. borehole -
5 : / ~ 7 silica sand
/ i Y
—570 S4| 20141 | 24| < / 0.010-in. slot PVC
é'V;,y—s;n‘m‘sa{w;:.‘.gra;aavtu;;:mm—--.; oo 7T scroen. SPial wire
Bottom of boring at 8.0 feet
10 — .
-565 1 i 1
15+ = . i
560 1 i 1
- o B
20 — .
555 1 r 1
E + E
25 - ]
550 1 - 1
30




-19

Project: BASF - Riverview Log of Boring SMW-19
Project Locatlon: Riverview, Michigan .
. Sheet 1 of 1
Project Number: 38-08E06216.04
Date(s) Drittod  arai00 Geologist * J. Mlelecki _ Reviewer J. Anderson
| Drilling Hollow-stem auger CME 750X, | Driliiny Total Depth
Method  4.25-Inch-ID/ B-Eu:h( OD auger) Contractor _ 8teams Drilling (B. Grahm) of Borehole 8.0 feet
Sampllng 2-inch-0D split spoo Hammer Top of Casing
[ Method © (= Indleah': lab sarnplo) Data 140 bs / 30-Inch drop Elevation 575.36 feet IGLD
| ot cadhe  24nch-ID PVC to 3 ft bgs Soreen on  0:010-inch slot (wirewound) 3-8t | Surfece 575.91 foet IGLD
| Sealor Groundwater 4.5 feet BGS during drilling; Coordinate B -
Backfil Cement 0-1.5 fi, bentonite 1.5-2.5 ft Level(s) 3.00 feat BTOC.on B/5/00 Location S44.51 E893.92
SAMPLES
c
- g< |2 (8| § 8¢
s £ eo |2 18E| o MATERIAL DESCRIPTION 2 g| FIELD NOTES AND
> - _§ = g ~ |9 a2 a TAIL
5% §3§:E g_gg 5 gct % %5 WELL DETAILS
o & 8 [e] I __9-inch-diamet
2| <2 |@e[fa] o = Rughmmount Gover
v ry o " "
Lsrs S-1*| 61086 | 18 | <1 Stiff, moist, black and brown SILT, trace clay, cindars, glass, and slag [FILL] ] ment (0-1.5 f)
! § . Bentonite chips
s2| 32141 2l <« k - '—~Becomes soft to medium stiff, predominantly fill mataria! (wood and slag) (1.5-25ft)
s - - —2-in.-|D PVC riser
; Soft, moist, black and gray, silty CLAY, trace grave! and vegetation [FILL] (to 3 ft bgs)
$3| 2222 (12| «1 | “Loose, moist, biack, siity SAND, trace brick and slag [FILL] & 8-in.-dia. borehole
5 ¥ Becomes wet .
: 7 silica.sand
570 7 £ 3 & I (2.5-81)
S4 NA 11| <1 4 /2 Soft, moist, light gray to dark gray, silty CLAY, trace vegetation (PEAT] 010:in. slot PVC
: ; / T screen, spiral wire
/éé wound (3—8 ft)
Bottom of boring at 8.0 feet
10 ~
565 . .
g 4
15 -1
560 ] |
E -
20 _
—555 - _
25+ =
550 4 )
1 4
30

Report: ENV_12S/MW_CLEV+/-USCS; Fite: BASFRIV4.GPJ; 10/3/2000




-

Report: ENV_12S/W_CLEV+/-USCS; File: BASFRIVA.GPJ; 10/32000 SMW-20

Project: BASF - Riverview Log of Boring SMW-20
Project Location: Riverview, Michigan .
Project Number:  38-08E06216.04 Sheet 1 of 1
‘Date(s) Drilled  grrr00 Geologist  J. Mielecki Reviewer J. Anderson
Drillin: Hollow-stem auger (CME 750X, Drifti . Total Depth
Mot 425 meniD] Eheh OB auger) Contractor ‘Steams Drilling (B. Grahm) of Borehole  12.0 feet
Sampli 2-inch-0D split spoon Hammer Top of Casing
Method © _{* indicates lab sample) Data 1401bs / 30-inch drop Elevation 582.98 foet IGLD
orwandiipe  2-Inch-ID PVC +2ftto 5 ft bgs AN on  0.010-Inch.slot (wire wound) 5-10 ft | Surface 580.87 feot IGLD
:Sealor Y Groundwater 8 feet BGS during drilling; Coordinate FRY:
Backfil___Cement 0-3 1, bentonite chips 34t | (glaic) " " 5,00 feot BTOG on 9/5/00° Location § 527.68 E 68262
SAMPLES s
. | 2 2 e
5 . § £1:-18 a g -2 5 )
] g 5| 2ge |5 [BEl o MATERIAL DESCRIPTION 3 §;§ FIELD NOTES AND
3. B.| B| S8 g8 2 _ 2 WELL DETAILS
‘w -.S § § E ‘§ 3 g' g 3a| & j 4-nch square steel
=z s |€&{Ta| O ). pmlectr& casing
SRl st 1124 {20 <1 ,/ 74~ Tapsail : A in.-dia. borehole
580 J / | Soft to medium stiff, moist, brown CLAY, trace gravel [CAP MATERIAL) ]
I S ement (0-3 ft)
S2| 4434 |20 | <1 Medium stiff, moist, brown, silty CLAY [CAP MATERIAL]
L ntonite chips
- ™ "SUTT, moist, brown CLAY. trace gravel, brick, and fil material [FILL] 341
S3°| 383011 | 22 | <t _
sl | 00| | KA 2-in.-ID PVC riser
f Hard, moist, brown SILT with gravel, rock fragments, and fill material {FILL) (+2ftto S ft bgs)
575 1 _ e ___
84 79116 | <1 | - [,% 7 Lightbrown slag, trace brown clay [FILL)
e fe ?] #7 silica sand
e te® {4-12)
e B o o e .
S5| 1432 | 10| <1 ‘Medium stiff, wet, gray SILT with fitl material, some paper [FILL) .
N .010-in. slot PVC
: §— Becomes black, with less fill material mgg-(g‘_’;'g'ﬂ“;"m
101 ss| o141 [10] «t / /;"s;nfw:ma(.‘sar.y‘cmfu;;:e;em;ﬁaﬁ ““““““
570 7 i
97,9
%4
Bottom of boring at 12.0 feet
. L 4
1 5~ — —
-565 - ; - L ]
- )_ .
20 - _
560 - : . L §
- s ' r_ |
25— f - -
555 ] : L )
30




Project: BASF - Riverview Log of Boring SMW-21
_ Project Location: Riverview, Michigan
- Project Number:  38-08E06216.04 Sheet 1 of 1
E:éﬁ(n-ss).g:&w 817100 Geologist J. Mielecki Reviewer J. Anderson
A Drilling Hollow-gtem auger (CME 750X, Dritliny TotalDepth .
: Method  4.25-inch-ID/ nch( OD auger) Contractor _ Steams Drilling (8. Grahm) of Borshole 8.0 feot
- Sampling  2-Inch-OD split spoon Hammer : Top of Casin
Method (m Indicates Iazpsample) Data 140 Ibs / 30-inch drop thgaﬁon 9 581.18 foot IGLD
= ST CaTPe  2-Inch-ID PVC 42 ft10 3 ft bgs Soreen o 0.010-inch slot (wire wound) 3-8 ft | Surface 579.27 feet IGLD
A Sealor . Groundwater 4 feet BGS during drilling; Coordinate
Lo Backil  Bentonite chips 0-2 ft Lovel(s) . 5.62 foat BTOC on 8/5/00. Location §781.67 E438.98
. SAMPLES |
’ - 2 °
. g A § £ R 8 S _ ﬂ.g
8 5 | 5| Pee [T |s5g] e MATERIAL DESCRIPTION  § 4| FIELD NOTES AND
2% 85la 2 a8 ¢ (5 g.% 5 - ZOu| WELLDETALS
. w2 ofia5| £g3 g‘g of B P
. S FZ | oo |KE|Ta| O
TS 3eas [a2] < gf/ | Medium stiff, moist, dark brown, siity CLAY with vegetation [TOPSQIL) __ _ 7/ /71=8-in.-dia..borehale
R . I Medium stiff, moist, brown CLAY with cinders and gravel, trace orange Z . '
: / sand-[FILL] ‘ (o.gtg;ute chips
- s2°| pa4a ! 18| <1 / - ¢—Becomes stiff, with DBO, no sand; appears reworked )
o ) i 2-in.-ID PVC riser
j (+2 ftto 3 ft bgs)
—575 S-3*| 6111 | 16| <1 B _S;ﬂ._u;t._bl_ao_k_sﬁy—(fl._A—Y_ trace vegetation 7 silica sand
— 5 : = (2-80)
. '= P .010-in. slot PVC
e Moist, gray CLAY screen, spiral wire
4 / 5 wound (3-8 f)
_ 7
- Bottom of boring at 8.0 feet
s -570 i i :
10 — —
. i I §
-565 T i 1
- 15 - 1
_ 5 ' I 1
560 1 1 . ' 1
_ 20 T+ —
5 i L i
. s T - §
. § | i
£|-555 I I - 1
7 - 25 - —
3
. 2 ] L j
*
& | i
d _
1
§ . L i
T 2|-550 I i l
¢ 30
g
o




Project: BASF - Riverview . : Log of Boring SMW-22

Project Locatlon: Riverview, Michigan :

Project Number:  38-0BE06216.04 Sheet 1 of 1

Data(s) Driled  g/7100 Geologist  J. Mielecki Reviewer J. Anderson
J Driling- Hollow-stem auger (CME 750X, Drillin Total Depth

Mol 425 nchiD &-neh 0D auger) Contractor  Staams Drilling (B. Grahm) of Borehote 8.0 feet
] Sampli 2:Inch-OD and 3-inch-OD split spoon Hammer ) Top of Casing

Method © (" indicates lab sampla) T Dats 140 Ibs / 30-Inch drop B otion 581.94 faet IGLD

SHareayPe  2:inch-ID PVC +2 ftto 3 ft bgs Screen o 0.010-Inch slot (wire wound) 3-8t | SuTCe 579,97 feet IGLD

Seal or ) Groundwater Not encountered during drilling; Coordinate

Backfil___Bentonite chips 0-2 ft Lvells) . 7.08 foot BTOC on 9/8180 | Location 8364.15 E 357.63

SAMPLES §g
) _ 23
15 gs|. |8 | 8 | _2§

B 5 2co |& [SE[l o MATERIAL DESCRIPTION FE g FIELD NOTES AND
|28 §E §:§ 'iﬁg 28| 5 23H| weLL bETAILS
jua Eg § al e

k2| 3 HALEERE
TS 2247 2] <1 7— ~Tapsail: - A fe-8-in.-dla. borehole
% | "Medium stiff to stiff, moist, brown, silty CLAY {CAP MATERIAL] o
ntonite chips
/ i (0-2.R)
§2| 44818 | 20) <t / 2-in.-ID PVC riser
: e (+2ftto 3 f bgs)
: | Very stiff, molst, dark brown SILT with cinders and gravel [FILL]
§-3° |10-18-11-10] 24 | <1 Very stiff, moist, brown CLAY with cinders and brick [FILL) 7 silica sand
-575 = (2-81)
5
$4| 0411 |18 <1 [~ Soft, moist, biack, sity CLAY with peatfayers S el i
: - wound (3-8 ft)
4
Bottom of boring at 8.0 feet
-570 10— _ - .
4 - 1
565  15-] . o -
-560 20— - -
-555 25— ' - -
-550 30

Report: ENV_128/W_CLEV+/-USCS; Fite: BASFRIVA.GPJ; 10/2/2000 SMW-22
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¢ Project: BASF - Riverview Log of Boring SMW-23
i Project Location: Riverview, Michigan '
B Project Number: 38-08E06216.04 ; Sheet 1 of 1
:g:éel(:gtgmdbd 8/8/00 ’ Geologist  J. Mieleckl Reviewer J. Anderson
3 “Drillin: Hollow-stem auger (CME 750X, | Dritlin ) Tota! Depth
i Method  4.25nchdD 18- nch('OD auger) Contractor ‘Stearns Drilling (B. Grahm) of Borehola 10.0 foet
e ‘Sampli 2-inch-0OD split spoon Hammer | Topof Casing
Method ~ (™ Indicates lab sample) | Data 140 Ibs / 30-Inch drop Elgvation 582.47 feot IGLD
- W cadbe  2-nchD PVC +2 ft to 4 ft bys Soroan on  0.010-inch slot (wire wound) 4-9 ft | Surface 580.57 feet IGLD
' -Seal or - | Groundwater 5.5 feet BGS during drilling; | Coordinate _
e  Backfill Cement 0-2.5 ft, bentonite 2.5-3.5 ft Loval(s) 8.14 fest BTOC on B/5/00 9 Location S 14.66 E 656.50
SAMPLES _ 50
"'.'E . =5
: § g€ 1. 18 g 1
d ] £ 5| e |5 |8 5 © MATERIAL DESCRIPTION $ 5 | FIELD NOTES AND
35 5% 2 2| s8¢ : g8 £ : 23H| WELL DETAILS
we o8 Egd g 8d|®
- cle2) 588 |2828 & nch gauare st
580 AT s 22:34 [ 24 | <t 4] Moist, brown, silty CLAY with vegetation [TOPSOIL) in.-dia. borehole
E 41 Medium stiff, moist, brown, silty CLAY, trace gravel and cinders ]
% %4 v ent (0-2.5 )
?4 7 S — = 2-in.-ID PVC riser
! S-2| 25105 | 20 | <% 7 Stiff, moist, brown CLAY, trace gravel (+2 L to 4 R bgs)
' ' % "Stiff, moist, dark brown CLAY, trace gravel and brick [FILL] % tsl_tgnsitg )chips
53| 25612 | 20 | <t /— §—Becomes brown; appears reworked
- 575 5 7, L —— . de—u7 silica sand
- (3.5-10 )
s s4| 3228 |16 <t
.010-in. slot PVC
= 1. - screen, spiral wire
S5 |. 1-0-1-1 24 | <1 Very soft, wat, black, clayey SILT with vegetation [PEAT] wound (4-9 f)
. N
- %
10
- 570 Bottom of boring at 10.0 feet
- 15- B |
-565 . ]
B 8 ] I :
_ g 20 = ~
- <l-s60
§ 4 | 1
s . L _ 4
\ §
-2 -4 - .
w
g i 25+ = 7
B 2f-555 | i |
N
i | L |
dI
— N _ L j
]
§ 30
o




Project: BASF - Riverview _ _ : Log of Boring SMW-24
. Project Location: Riverview, Michigan
Project Number:  38-0BE06216.04 Sheet 1 of 1
Dato(s)Drited g10100 | Geologist 4. Mielecki Reviewer J. Anderson
T Drillin: Holiow-stem auger (CME 750X, Drilli ) Total Depth
o Melhot _ 425InchiD / Inch OB auger] Contracior _ Steams Drilling (B. Grahm) of Borshole 6.0 feet
- Samphng - 2.inch-OD split spoon, Shelby tube Hammer 149 1bs / 30-inch drop | IopofCasing 579,45 feet IGLD
= oF o Calhe  2:Inch-ID PVC +2 ftto 4 ft bgs Scraen o 0:010-inch alot (wire wound) 4-12ft | Birece © 577.47 feet IGLD
Seal or - Groundwater 4 .feet BGS during drilling;: Coordinate .
Backn  Cement 0-2.5'ft, bentonite 2.5-3.5 ft Levalls) | 6.77 feot BTOG on 9/5/00° Cocation S 1051.84 E887.27
_ SAMPLES , S
| g g< |18l 8 S
B g 2eo B |9EL o MATERIAL DESCRIPTION 2| FIELD NOTES AND
5| 252 |3 ]
2 3 &% g £ =8 § gal § WELL DETAILS
o we O'B &35 5 gg ‘g 3o] ® 4-inch square steel
. - Z o |Egs{Xa)l O protective casing
Tlls1] 2488 | 8 | <1 4 4] Moist, brown, sitty CLAY with vegetation TOPSOIL} _ _ _ _ _ _ _ _ _ _ _ | 8-in.-dia. borehole
< 4 E‘-‘ ;‘- Loose, moist GRAVEL with slag {FILL) ament (0-2.5 )
alf] .
_ ] i .
™ 575 s2| 2453 [12]| < | Loose, moist, ight brown SAND, trace gravel < IRy e
_} S zegfgngteﬂ)chlps
53| 7423 |14 « § Becomeswet .
- i ¢ _Becomesgray, withnogravel #7 silica sand
: : | Loose, wet, black GRAVEL with silt, trace clay (3516 1)
o : S4| 9-1096 | 10 [ <1 [e §Becomes medium dense, with increasing sift
()4 R
570 SR , 0.01:n.siot PVC
- * L o o screen, spiral wire
ss5| 5412 | 8] <1 .:'. #—Becomes loose, with decreasing silt, no clay wound (4-12 f)
’-,f 72 “Loose, wet, brownish gray, dlayey SAND
o 100 ool 1222 [<t| < g gé—'—aecomes very loose to loose, grayish black
., .'.‘ ;.
565 S-7 3-3.34 8 <1 A
/_' Medium stiff, moist, gray and brown mottled CLAY, trace gravel
ST-4| Push |24 | - / i
- 15 ' / ~
» %
Bottom of boring at 16.0 feet °
.'j- $l-s60 I
; 4 L 4
g 20 = _
s E L 1
&|-555
2 B - -
w
i 25 = .
g ,
2 1 L ]
& ] i ]
31 ss0
o i ] | |
&
§ 30
[




Project: BASF - Riverview Log of Boring SMW-25
Project Location: Riverview, Michigan
Project Number: 38-08E06216.04 Sheet 1 of 1
Data(s) Drilled  g/10/00 Geologist _J. Mieleckl Reviewer J. Anderson
Orilll Hollow-gtem auger (CME 750X, Drilli Total Depth
Mehad 4.2 Inchi  Sineh OD suger; Contracior _ Steams Drilling (8. Grahm) ofBorehole __14.0 feat
Sampling 2-Inch-OD and 3-inch-OD split spoon, Hammer Top of Casin,
Mothod ©  Shelby tube Pt spo Dam 140 Ibs / 30-inch drop B ction>"  578.53 feet IGLD
o oval Gadhe 2-Inch-ID PVC +2 ft o 4 ft bgs Screen . 0.010-Inchislot (wire wound) 4-12 ft. | Surface 576.67 foet IGLD A
Seal or Groundwater 4 feet BGS during drilling; Coordinate _ ;
Boat  Cement 0-2.5 ft, bentonite 2.5-3.5 ft Levei(s) 6.14 feot BTOC od ors/00 Cocation $ 752.14 E925.61
SAMPLES 59
. ? 28
8 . g £ 1|8 = _8§
3 s 2ce |& |§El o MATERIAL DESCRIPTION -55.5 :FIELD NOTES AND.
33 2 ig;g_ é g8l £ 33 »| WELLDETALS
we 5 835 30| E __4-nch gquare steel
s |[EEjXTai O ~profective casing
23-2-2 [ 18 | <t Medium stifl, moist, medium brown, silty CLAY with vegetation [TOPSOIL] in.-dia: borehole
A 3 ment (0-2.5 i)
-575 | Modium st maist, brown CLAY wilh industial siag FIL] ___ _ _ __ 4 2in.D PVC riser
3-2-2-1 8| «1 ~ Medium stiff, moist, light brown, silty CLAY with industrial fill {FILL] " (+2ftto 4 R bgs)
B : n!omte chips
—Becomes predominal ntly black industrial 0 _ _________ (25-35f)
NA 6| <1 |~ Stiff, wet, brown CLAY with industrial fill material, trace silt [FiLL]
7 silica sand
___________________________________ (3.5-14 1))
570 2111 [ <1 | - Loose, wet GRAVEL and industrial slag [FILL]
.010-in. slot PVC
| e - e screen, spiral wire
0-0-10 | 24 | «1 Very soﬂ, wet, gmytsh brown, silty CLAY with vegetation, trace wood [PEAT] wound (4-12 ft)
10-E ]~ Very sof, moist, bluish gray, silty CLAY, trace vegelation (rools)
00-1-1 | 157} <1 ; §Becomes grayish green
2_
-565 78
Push |24 | - 4
_ /.
Y
46
Bottom of boring at 14.0 feot
15 L i
-560 | i |
20 - ~
-555 | i |
25— = |
550 A | ]
30

Report: ENV_12S/W_CLEV+/-USCS; File: BASFRIV4.GPJ; 10/3/2000 SMW-25




Report: ENV_12S/W_CLEV+/SCS; Filo: BASFRIVA.GPJ; 10/3/2000 SMW-26

:Projoct: BASF - Riverview _ Log of Boring SMW-26
Project Locatlon: Riverview, Michigan
Project Number:  38-08E06216.04 Sheet 1 of 1
E:éel(:s),g"b'dbd 8/11/00 Geologist  J. Mieleckl Reviewer J. Anderson
-Drilliny Hollow-stam.auger (CME 750X, Drilliny g . Total Depth
Mothod  4.25-ncheID | 8- nch( OD auger) Coniractor _ Steamns Drilling (8. Grahm) of Borehole. 18.0 feat
SmPNg  2.inch-OD split spoon, Shelby tube Hammer 140 Ibs / 30-inch drop | SopofCasing 577,26 foet IGLD.
ob Wl cathy  2-Inch-ID PVC 42 ft to 4t bgs Sormon on  0.010-Inch.slot (wire wound) 4-12 fr | Sirface 575.27 feet IGLD
Seslor Groundwater 3.5 feet BGS during drilling; Coordinate s s
Bodqn  Cement 0-2.5 ft, bentonite 2.5-3.5 ft Lovel(s) 501 foet BTOC on B/5/00 2 Location S 345.74 E969.25
SAMPLES 5
0 ﬁ
5§ <. g |8 _3E
5 s 3 Peo |2 |BEl o MATERIAL DESCRIPTION 5 § g FIELD NOTES AND
2% §... g 5 ﬁé% §§ 98 £ 2z WELL DETAILS
i ) Eg slac| B
N = % 3 g 5 |ZE g-ﬁ (] Hgm?muuglggel
=575 U |[ 51| 351014 | 18| <1 in.-dia. borehole
. ; amant (0-2.5 1)
2-in.-ID PVC riser
s2| 5062 |16 ; (+2ft 10 4 ft bgs)
' ntonite chips
N e (25-35R)
S3| 21-11 122 < A Soft, wet, black, clayey SILT with cinders and gravel {FiLL]
570 5 B 7 silica sand
___________________________________ (3.5-18 )
S4 | 54-3-2 8 | <1 Medium stiff, wet, black SILT with sand and gravel, platy [FILL)
.010-in. slot PVC
i X <«+—White material screen, spiral wire
S-5 NA <1 | <1 wound (4-12 ft)
Fses 10N se| 1011 <] <1 [ /7;_ ‘Very loose, wet, black; clayey SAND [FLL)
7
HTh
.
§71( 1-2-33 16 | <1 [ ; Soft, moist, gray, silty CLAY with sand
% "Medium stiff, moist, gray and brown mottled CLAY, trace gravel
S8 | 54510 | 14 | <1 / " § Becomes st ’
se0 15 : /‘
ST-1| Push |NA| - %/"
) |
Bottom of boring at 18.0 feot ,
- o E
555 207 B al
550 2577 - 1
30




Report: ENV_12SMW_CLEV+/-USCS; File: BASFRIV4.GPJ; 10/3¥2000 SMW-27

Project: BASF - Riverview Log of Boring SMW-27
Project Location: Riverview, Michigan . .
Project Number:  38-08E06216.04 Sheet 1 of 1 :
Eﬁﬁ(nss)&m':d 8/10/00 '| Geologist J. Mieleckl Reviewer J. Anderson
| Drilling Hollow-stem auger (CME 750 Drillin, Total Depth .
Methotl  4289nchiD 1 B1ach oD auge)r()' | Contractor  Steams Drilling (B. Grahm) ofBorahole  24.0 fest
1 Sampling  2-Inch-OD and 3-Inch-OD split spoon Hammer Top of Casi
Method " Sheiby tube prispoon. | haa 140 Ibs / 30-Inch drop Evaton D 577.69 feet IGLD
Size and
o ool Caty  2-Inch-D PVC +2 it to 8 ft bgs | BoRen, ., 0.010-nch slot (wire wound) 8-16 ft | Surece 575.77 feet IGLD
Seal or Groundwater 3 feet BGS during drilling; Coordinate )
Bockhl  Cement 0-3 ft, bentonite chips 3-6 ft Level(s) 5.52 feot BTOC on 9/5/00° Cocation $136:67 E 1005.75
SAMPLES o]
8 ge|. 18 | 8 _s§|
® ¥ 2ce |5 |36l o MATERIAL DESCRIPTION 5 g FIELD NOTES AND
EE & 23 g § g8 g 2z WELL DETAILS
. l§ 2 §l§§ ['4 § g g ’ ;gltghcg&uge!i?‘l;ﬂ
- S1} 4449 [20 | <1 [/ Stiff, moist, brown, sifty CLAY_ with vegetation [TO?SOIL_] -in.-dia. borahole
‘Loose, moist, lightbrown SAND . ]
s2| 44914 | 15| <1 '—-Beoomes medium dense, molst to wet, brown E ment (0-3 ft)
"Stiff, wet, black SILT with slag and plastic debris [FILL} '
| . } Bentonite chips
s3| 4473 |16 5 ] (36 ft)
[ - 2 % :
S10 i A 5.in.-ID PVC
54 . . -tn.- nser
3-3-8-2 2 4 | I «Pmdqmlnanw slag, wood, and fill material recovered in sample (+2 1o 8 R bgs)
I ! s
¥l f| .
ss| asse 12| 3 W :,— §— Predominantly stag, cinders, and cobbles
14 In #7 silica sand
e (6-24 ft)
56| 1-4-1-1 1 < :1 ) M :—r-Beoomes soft, with increased soil content (silt and gravel)
- | .
. [565 it 0104, slot PVC
4 1ol screen, spiral wire
4 57| 7866 |12] 5 E &e|% ¢ Becomes stiff, with sand wound (8-16 ft)
141,
- i
BN
s8| 11885 | 16| 2 A '1:: T ¢ Predominantly fill material (brick, slag, cobbles)
’{ 1471
S
560 o A w0l 4 /’ | Stiff, moist, brown and gray mottied CLAY
] Soft, wet, black, silty CLAY, trace paper [PEAT
1777/
s10| 1123 |20 | 3 | Sofwet,black dlayey SLT T
/b "Soft to medium stifl, moist, gray CLAY. trace gravel
sT1| Push | 0 | - PV A] sot moist, gray, sityctay T
555 2%% ' . sl
7
A
ST-2| Push |24 - ///
/
o
445 .
25 Bottom of boring at 24,0 feet
550 ) i _
1 L _
_{ - m
30







Project: BASF - Riverview Log of Test Pit TP-1
_ |Project Location: Riverview, Michigan

Sheet 1 of 1
Project Number: 38-08E06216.04
= ®) 83100 By  WILLIAM CLAYTON Reviewed By  TIM WHIPPLE
Excavation BACKHOE Excavation at)ul DoSﬁ-. i
- ! lGround Suface
al(s) 87 . Method NA |Elovation(iGLD)  581.74
: MATERIAL PLACED BACK iComments Coordinates ‘8 905,E 735
. SAMPLES
5 §. g .
o E_ & B &l 2 MATERIAL DISCRIPTION FIELD NOTES
i3 iz gf (82| 8 : | :
— o—|FZ :En.l ]
J (FILL) MOIST, BROWN CLAY CAP MATERIAL
- 2 - —
. . =
: 4 — R (FILL). AGGREGATE 3—4" DIAMETER ~
6 — = —
.
- ) (FILL,) BRICKS, DEBRI, PARTIAL DRUM, METAL STRIPPING
8 — . WOOD, NEWSPAPER, PLASTIC. _ _
12— | PEAT ENCOUNTERED @ 11' FEET BELOW GRADE, |
z ] i )
- —-— } | .
al
& NOTE:
_ § _ BACKGROUND PID READINGS CONTINUOUSLY MONITORED
ﬁ n _ B ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON n
g : TEST PIT_LOGS.
5 URS
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Project: BASF - Riverview Log of Test Pit TP-2
Project Location: Riverview, Michigan Shoeet 1 of 1 :
Project Number:.38-08E06216.04
® 83100 By  WILLIAMGLAYTON [Reviewed By  TIM WHIPPLE
Excavation BAGKHOE (ai)al Depth o
‘jGroundwater Ground Suface
L ovel(s) 57 NA Elevation{iGLD) 57737
m’ﬂ"“ MATERIAL PLACED BACK Coordinates g 1115,E635
g
g_ §§ i ,§§ § MATERIAL DISCRIPTION FIELDNOTES
] by 85 |8¢2] 3
' (FILL) MOIST, BROWN, SANDY CLAY.
_ T _
2 - -
4 -:,'_ (FILL) BRICK, STEEL BANDING, BOTTLES. .
;
4 — . g - —
6 — - -]
T [~ PEAT, MOIST DRY BLACK W/WOOD FRAGMENTS. .
B— .
COMPOSITE 1 COLLECTED FROM TP-2
1— Boz. JAR & 1— ENCORE SAMPLE ©2:46p.m.
10— L _
)
12— - —
14— — —
: NOTE:
BACKGROUND PID READINGS CONTINUOUSLY MONITORED )
7] B ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON 1
TEST PIT LOGS. :

Q:ABASF\BE(6216\C\LOGS\TP-2.0WQ

i) es




Q\BASF\8E06216\C\LOGS\TP-3.0WG

Project: BASF - Riverview Log of Test Pit TP-3
Project:Location: Riverview, Michigan Sheet 1 of 1
Project Number: 38-08E06216.04
Dato{) 831-00 \
Excavated Logged By = WILLIAM CLAYTON Reviewed By  TIM WHIPPLE
Excavation i Excavation F:'f)tﬂ Depth 1z
Ground Suface
Fms) 8.6 Mothod  NA Elovation(IGLD) 57888
Excavation
Bacidsil MATERIAL PLACED BACK Commonts Coordinates $500,E520
SAN . -
g .
§ E E § . MATERIAL DISCRIPTION FIELD NOTES
mg E::- al 8 .
0 a3 al ©
(FILL) MOIST, BROWN.. SILTY CLAY.
2—# ’._'._ —
A LIMESTONE AGGREGATE 2-3" IN DIAMETER (FILL)
1 L (FILL) MOIST BLACK FILL, WOOD, METAL SPRINGS . n
. “L :
6 — R —
(FILL) DBO H2S 6—8 ppm,
BLACK ORGANIC CLAY — PEAT
8 — | — —
a ! B -1
10— iy —
MOIST BROWN CLAY
12 L
14— — —
_ BACKGROUND PID READINGS CONTINUOUSLY MONITORED
. - ~ ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON .
TEST PIT LOGS.
LIRS



Project: BASF - Riverview | Log of Test Pit TP-4
Project Location: Riverview, Michigan

~id

Q\BASFBE0S218\C\LOGS\TP4.DWG .

Sheet 1 of 1
Project Number: 38-08E06216.04
- [Datats) 83100 Logped By  WILLIAM GLAYTON, Ia.vm.a By TIM WHIPPLE
VEN B ACKHOE ey 12z
. T [Ground Suface
m 70 Method NA Elevation(lGLD) 58142
m MATERIAL PLACED BACK IN EXCAVATION [Comments Coordinates  $180, E500
| | 81 _
§ ' E &l 2| MATERIAL DISCRIPTION FIELD NOTES
£% 2% |8t |35 B
0 4FZ ol @
‘ 1 (FILL) MOIST, BROWN, CLAY.
o] } _
4 — — : —
: - (FILL) MOIST BROWN COMPACTED CLAY
6 — = -
(FILL) MOIST, WET, BLACK, DBO, BRICKS, CABLE, HOSE,
. RUBBER GASKETS, 5 GALLON STEEL PAIL.
- | _
10 J_ : - - -
12—{‘ i
x| _ F 11:16 COMPOSITE SAMPLE COLLECTED 4
14— . K_ . —
BACKGROUND PID READINGS CONTINUOUSLY MONITORED
T - ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON ]
: i TEST PIT LOGS.
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Q:\BASP\SE0£216\C\LOGS\TP-5.0WQ

Project: BASF - Riverview
|Project Location: Riverview, Michigan
IProject Number: 38-08E06216.04

Log of Test Pit TP-5
Sheet 1 of 1

Data(s)

Excavated 8:31-00

IReviewed By  TIM WHIPPLE

Excavation

BACKHOE

W 3

o

Ground Suface

PiD,ppm

8) ¥ NA Elevation(iGLD) 57577
MATERIAL PLACED BACK [Coordinates S 380, E 880
SAMPLES |
: MATERIAL DISCRIPTION FIELD NOTES

gz ks

10—
12—

14—

Number

| |

Qraphic Log

6” -~ TOP SOIL

(FiLL) WOOD, STEEL, PLASTIC, BRICK, GLASS, CONCRETE .

BACKEHOE REFUSED © 3.8° ft

10:14 COLLECTED COMPOSITE SAMPLE FROM STOCKPILE
(TP—5 COMP) 1- 8oz. JAR & 1 ENCORE SAMPLE

NOTE:

BACKGROUND PID READINGS CONTINUOUSLY MONITORED
ONLY EXCEEDANCE OF BACKGROUND RECORDABLE ON -

TEST PIT LOGS.




|Project: BASF - Riverview _ Log of Test Pit TP-6
|Proje